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The Value of Earthwonns 
Eric Johnson 
In the golf course profession we are about to undertake, it will be 
important to know about soil and how ~other Nature planned to replenish the 
various elements used by the plants, in which earthwonns play an important role. 
For example, they burrow into the qround as far as 6 ft. down, aerating 
the soil and making holes for rain to penetrate. They also break up hardpans 
or layers of soil. Each year their dead bodies furnis h a considerable amount 
of valuable nitrogenous fertilizer. 
Every morsel of soil and decayed vegetable and animal matter taken in by 
the earthwonn passes through its digestive system which is equipped with a 
gizzard-like organ. Here the food value in the swallowed matter is extracted 
for use by the wonn. The rest is carried by muscular action down through and 
out of the alimentary canal. These body excretions are called casts and they 
are excellent aggregates . 
.The size of the wonn casts varies, but usually they are between 1/25 and 
1/10 of an inch in diameter. When mixed with a small amount of finer particles, 
this size is excellent for seedbeds. It is also big enough to resist being 
washed away by sheet erosion. 
Pore spaces among aggregates of this size are about 1/4 as big as the unit 
soil particles. This is enough for water at high rates of several inches per 
hour. Runoff is not likely because of the dense soil surface until the casts 
are destroyed. 
Wonn casts, as well as other soil aggregates, unfortunately, are often 
destroyed by rain, machinery, or trampling, but the type of raw organic matter 
that the worms eat may influence the stability of the casts. 
Recent investigations in the United States show that the fresh casts of 
earthwonns are 5 times richer in available nitrogen, 7 times richer in available 
phosphates, and 11 times richer in available potash than the upper 6 inches of 
soil. 
Ordinarily wonns will thrive only in the kind of soil they are born in. In 
taking some wonns from a sandy soil and transferring them to a heavy clay loam, 
most of them will die off. However there are a number of earthworm fanns that 
ship out millions of worms each year and these are grown in various kinds of 
soils to make it easy for the worms to adapt to their new environment. 
One further point is that the use of all chemicals, fertilizers, sprays and 
dusts, such as DDT, mercuric chloride, lead arsenate, and all nitrogenous ferti-
lizers are fatal to earthworms. 
The consequences of destroying worms with chemicals can be disastrous, as in 
the case of golf courses, which deliberately kill these soil builders. A certain ~ 
species of earthworm became a nuisance, throwing up casts that destroyed a putter's 
accuracy, so greenskeepers attacked them with a variety of powerful chemicals. 
Thus, with no earthworms to aerate the soil, it becomes compact and sufficient · 
air and water cannot get into it without time consuming aeration involving 
expensive machinery. 
Earthworms are almost everywhere, they aerate tight soils, make excellent 
aggregates, digest and concentrate organic matter and plant foods. These are things 
that we are continually trying to do by other means. Is it possible that we are 
failing to use one of our best soil building tools, simply because we are looking 
for something new to do the same job. 
------------------------------
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Golf Course Bridge Construction 
Robert A. Huntley 
A bridge on a golf course can be an added attraction to the landscape as 
well as a convenience to the members and the maintenance crew. Construction 
is usually done when time permits, but if the water level is low, early fall 
: would be ideal because of the reduction in course maintenance. 
Footing will depend upon the length of span and the type of use it will 
get. If the span is going to be 15 to 30 feet, the bridge's main supports can 
be two 55-gallon drums on each side filled with concrete; or, if time permits 
and the money is availabJe, forms can be made and concrete poured. After four 
barrels have been placed, spaced, and leveled, field stone can be walled around 
the barrels and comented: the stones strengthen the footing against washout and 
give the supports a natural look. 
Steel 11 ! 11 beams or old railroad rails can be used for the span. They can 
be set on the concrete forms if the entire footing is to be poured, or set on 
the barrels with poured concrete over them for a solid base. If steel is used, 
holes are drilled 2 feet apart on the upper surface, so 2 by 6 inch planks can 
be bolted along the entire rail to permit nailing of the planking. On the rail-
road rails steel plating has to be welded to the top surface and then holes are 
drilled. 
The planking of the bridge should be 2 by 6 inches and long enough to pennit 
the width of a golf cart. As the bridge may also be used to save time for the 
fairway mowers and the spraying and fertilizing equipment, the width and strength 
of the bridge would have to be increased to permit their use. Planks cut to 
desired length are creosoted on all sides, as all wooden parts should be, to 
help preserve the wood for less maintenance and greater safety. 
When the planks are ready to be nailed into place, a piece of wood is used 
as a guage to space them 3/16 to 1/4 inch apart. This spacing, which allows 
the rain water and grass clippings to fall through the bridge floor, helps 
prevent rotting of the planks. 
The bridge approaches should be pitched; the soil used should pack down 
finnly so that rain water will run. off. 
However well built it is, a bridge looks unfinished if it is just a span 
across the water. For safety and beauty, a dowelled fence railing adds the 
finishing touch. This can be made two ways: The first is to cut the overlapping 
ends off the two planks next to the ends so the railing end posts can be secured 
in the ground and bolted to the bumper that is installed after this operation. 
The other is to cut and secure the posts with angle irons. When the end posts 
and cross rails are up, stain them. 
To prevent carts and equipment from hitting the rail, install a 4 by 4 inch 
~ bumper to the inside of the railing, creosote it, bolt it to the floor. 
When finished, the bridge will give the appearance of being part of the 
~ landscape and will add to the rustic beauty of the course as well as a time saver 
for the maintenance crew and players. 
-------------------------------
-2-
Importance of Trees and Care 
Donald Pipczynski 
In this modern day and age when people concern themselves with TURF, it 
usually refers to grass and its grooming. Actually there are many different 
aspects and practices to it. One of these outstanding aspects are trees and 
the help they provide in grooming the yard area they are placed into. 
During the course of a year thousands of people plant millions of trees 
into the soil. For most people, the simple task of placing a small seedling 
into the soil is their first attempt to help mother nature in her conquest. 
And only if a few simple rules are taken into consideration, will a young tree 
be able to get a good healthy start on life. 
As soon as seedlings arrive from the nursery they are packed in moss. 
Because of that, they should be watered immediately and planted as soon as 
possible. Their tiny roots will dry out very quickly if they are exposed to 
the air, so the roots must be covered with water at all times. The best way 
to deal with this problem is to place the seedling into a pail that has enough 
water to cover the roots of the seedlings. ) 
In breaking the ground, a tool should be used that will do the best in 
that type of soil. For light soil, free from sod, an ordinary gravel shovel 
will do the best job. Cut a vertical slice into the earth, then take out the 
block of soil. Place a seedling against the wall of the hole at the same 
depth, or a little less, than it was in the nurse~y. Its rootcoTiar will show 
this fairly easily. If the seedling is planted too deeply, its roots will be 
curled up and the tree will die because its roots can't grow properly. On the 
other hand, if it isn't planted deep enough, its upper roots will be exposed 
to the air. 
With the seedling in the hole, spread out its root system. Then, break 
up the block of soil and release it back into the hole, packing it carefully 
around the lower roots to prevent air pockets. When the hole is filled, tamp 
the soil lightly to force air out of it. Then pack it down solidly with a 
shovel or your heel. 
A newly planted tree will thrive less if it~ planted in dry soil. The 
best time to plant is in the spring, when snow and frost bring moisture into 
the soil. And, if these rules are followed, you will have a well groomed area 
and not just your lawn. 
Management Practices Help Control Turf Diseases 
Larry Bunn 
A lot of superintendents forget that there is more to controlling turf 
; 
disease than just spraying chemicals on turf. There are a number of practices ~ 
a superintendent can put into use that will help prevent some turf diseases in 
the future. 
The proper amount of fertilizer is one of these practices. Not all grasses 
take the same amount of fertilizer. Some need more than others and some need 
less than others. A grass that is underfed is weak and a grass that is overfed 
will be "lush"; both causing situations where disease could come into the turf. 
Also, the time you apply the fertilizer is important. If you apply your ferti-
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lizer too late, the turf will be in a weakened condition. 
Also, you need a proper soil mixture of sand, soil and organic matter 
thoroughly mixed to provide the proper air and water movement. Turf needs 
a proper balance of air and water. If the soil is too sandy, water will drain 
too fast. If it is too heavy, water will not drain properly. Also, connected 
with this, is the correct drainage in the sub-surface as well as a good surface 
drainage. If water drains too fast, it will be hard to keep soi l moisture at 
the right level and also you wi ll leach away so i l nutr ients . If soil is too 
wet, this provides an environment for fungus to grow. A superintendent must use 
good judgment in watering . A great number of golfers prefer soft greens, but 
too much water upsets the ai r and water ba l ance in t he soil. Also, this provides 
a place for f ungus to grow. If the soi l is too dry, turf will become weak. 
Mat and thatch provide a place for fungus to grow. It also cuts off air 
and water movement. Water will run off rather than soak down into the soil. 
Air would be limited in the surface below if cut off by mat and thatch. 
Insects and weeds help cause fungus. The insects eat off of the roots of 
grass and the grass becomes weak. Weeds can overtai<e an area that is weak and 
will compete for water and soil nutrients. 
Compaction weakens turf also. This can be caused by not only a great 
amount of play, but by equipment, too much water, and by not changing the pin 
placement as often as necessary. 
Air circulation above ground helps prevent disease. Air movement cools 
and dries the surface, which will help keep disease out . If you have a great 
number of low branched trees surrounding a green or a green in a 11 hole 11 , proper 
air circulation will be lacking. Also, tree roots will compete with grass roots 
for soil nutrients and water. 
If you are seeding a new area, be sure and use a seed mixture that is 
adapted for the climate you are in and the purpose the area will be used for. 
Some grasses are more resistant to some diseases than others. Some compete 
against weeds better than others. Some require more moisture and some withstand 
higher temperatures than others. 
There are some minor things a superintendent can do that will help him also. 
Cutting grass at the proper height and not too short. He can watch weather 
forecasts that might help him to decide about how much to water, or, if he should 
spray or not. Careful instruction to the men who are spraying to be sure they 
are using the right chemicals and the right amounts are also important. 
So a superintendent cannot rely just on his chemical program to stop turf 
disease. He must use good judgment and sound maintenance practices. These 
will help him a great deal and might save him a number of headaches in the 
future during the season. 
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CLASS WILL of '69 
To Doc Troll I leave Dee Dee Brewster of Baltimore. 
(Look in Kay's.) 
I leave the ability to sleep through Dr. Troll's 
lecture and not get caught - to my brother, John. 
To any sucker, one Jacobson engine. 
Leaves! 
Leaves a stick of hot oepperoni. 
Leaves Marty a new pair of cow shoes. 
Leaves his broken beer bottles to any able freshman. 
Leaves all my shot hours to Dr. Troll. 
Leaves his battered old MG and his scholarship to the 
richest person in the freshman class. 
Leaves to some poor freshman, a pair of old work boots. 
Leaves his good sense of direction to go the right way. 
I leave to followers in 11Turf 11 , a greater time than I 
have had here. 
The next time I get a hiarcut, I leave to Dr. Troll 
the excess. 
Leave my nights in Baltimore to Dr. Troll. 
The good times of sixty-nine(69) - Yea-Yea! 
Leave all my worrying for a test to any freshman. 
Leaves sober. 
Leaves all the good memories of American hospitality. 
Leaves my favorite spot in "H" lot with its tickets. 
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FAMOUS SAYINGS OF '69 
Turf's up. 
You know. 
You're all right. 
What's that girl doing in my room? 
I should've stayed in bed. 
Why me? 
Let's go to Barselotti's. 
I'll drink to that. 
No thanks. Don't drink. 
Only 67 days left. 
What time are you leaving, Bob? 
Ay! 
Andrews? He's still in bed! 
Wake me up when Troll is finished talking! 
Why do they blindfold a horse? 
-6-
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SOME TURF MANAGEMENT FRESHMEN 
Row 1 (Left to rigfi-t): D . Pipczynski, E. Johnson, P. Judge, D. Morrow, N. Young. 
Row 2: W. Belden, ]. Napierata, P. Miller, L. Bunn, R. Alger, T. Calvao. 
Row 3: G. Davagian, S. Parsons, M. Ball , ]. Jones . 
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ANNUAL TURFGRASS CONFERENCE PROCEEDINGS 
1969 
Conference presentations have been approved by the individual 
speakers. 
_) 
The various topics are presented for your infonnation as follows: 
The Reluctant Human by John Denison 
Communi ca ting by Frank Ga 11 agher 
Vandalism on the Golf Course by Edward B. Patroski . 
The GCSAA Organization - ~!hat It Means to You 
Role of Potash in Turf Production by Lindsay D. Brown 
Dew Is Not Dew by Tom Mascaro 
Insects in Turf and Their Control by John C. Schread .. 
Turf Treatment and the Balance of Nature by Haim B. Gunner . 
The After-Effects of Irrigation by John C. Harper, II 
Athletic Field Specifications by John C. Harper, II 
Pennsylvania Turfgrass Survey by John C. Harper, II 
Seeding Vs. Sodding by Nonnan Gray ... 
Synthetic Turf by R. Spencer Thompson 
Why Do We Have Dealers . • Does He Justify His Existence 
The Importance of Suppliers of Turf Materials by John N. Magovern 
Golf Course Maintenance at St. Andrews by John C. Campbell 
Ground Covers for Golf Courses by Jack Eggens ..... . 
Gardening - 600 BC to Country Club Road by Warren Bidwell 
Blues Vs. Bents for Fairway Turf by James L. Holmes 
A-1 
A-4 
A-7 
A-13 
A-17 
A-28 
A-36 
A-39 
A-40 
A-45 
A-52 
A-54 
A-58 
A-61 
A-64 
A-68 
A-75 
A-79 
A-87 
THE RELUCTANT HUMAN 
John Denison 
University of Massachusetts 
When Joe Troll asked me if I would be willing to speak to this turf 
group, I asked on what -- he said, "Oh, something about people!" I'll tell 
you right now I was reluctant to say yes, but as you can see, here I am . I 
was surprised and pleased because I 'm sure Joe was reluctant to invite me 
aqain because last year I was to be on this program and completely forgot 
about it until the very moment that I should have been getting up to speak. 
You talk about a horrible experience -- I felt about as useless as a glass 
of warm beer on Sunday morning. Would you wonder if Joe was a little reluctant? 
Before I proceed, perhaps I should define the wRrd reluctant in the 
context that I will use it. Brother Webster states, Reluctant - 1) struggling 
against, resisting; 2) Characterized by reluctance; averse (implies habitual 
or rooted repugnance); unwilling; disinclined." Under synonyms Mr. Webster 
states - "Reluctant often implies an internal or inner struggle." I will now 
use the word reluctant in this context. A person to whom I refer to as being 
reluctant is one like me. I was having an internal struggle with myself before 
accepting this speaking assignment for Joe, mainly because he wanted me to speak 
on some phase of labor management and people. I thought to myself. sure I'd 
like to meet with that golf group again, but what in blue blazes do I know about 
their labor management? Yet, their problems must be the same as in my industry, 
but I don't want to possibly make a fool of myself in front of some of their 
visiting experts. Yet, maybe I could present one or two management tips or 
perhaps refresh their memories to good administrative practices, but - yet-
possibly - do you understand my inner struggle or reluctance? 
Lately, at coffee time, the boys in the office and I sit around expounding 
on what each of us would or would like to do or say to some of these campus 
radicals, revolutionists and the like. There are all sorts of opportunity to 
debate these people but none of us has yet. Is it because we don't have any 
guts or don't really give a damn? I prefer to believe that we are like or 
similar to the 95% majority here on campus who are reluctant humans. We care, 
we are intensely interested, we have opinions based on years of experiences, 
but we also have tremendous inner struggles when we think about confronting 
these well-trained debaters. What will the department head and dean think? 
What will the administration think if we excit a riot? What if we lost the 
debate in front of our students? Can we perhaps help reduce the risk of riots? 
Are we reluctant? I guess that I would have to say yes, but eventually we will 
overcome some of our inner fears and strugqles to rise and speak. 
Are any of you reluctant when invited to speak? Are you reluctant because 
you're not willing to research your assigned topic and then put it all in your 
own words? Are you reluctant to speak for fear you'll not do well and get 
passed over for that promotion? What if you make a boo-boo in front of your 
subordinates, will they lose respect for you? Will your peers laugh at you? 
Truthfully, how many of you have experienced this feeling of reluctance? If 
you haven't, do you think you ever will? I'm sure that anyone who assumes 
leadership has or will many times. Therefore, if you desire to be a good boss, 
an accomplished administrator or a recognized leader, you've got to be willing 
to look around for more knowledge about your job and the many facts related to 
your job. The better you do this, the better educated you become. But most 
important, you strengthen your wisdom, which in turn will give you inner or 
A-1 
personal confidence. Educati on often has little value unless you have the 
wisdom to put it to work properly. I suggest that anyone desir i ng wisdom and 
confidence bad enough has the necessary tools to remove thi s specific wall of 
reluctance -- the reluctance to get up and spea k or express yoursel f. 
Dr . Troll , afte r reading the program , I wa nt you to know tha t you've 
done a nice job coordinating it . Rea ll y, I 'm serious , I 'm not foo l ing , I'm not 
blowing you r horn just because t hese people are here and I 'm not po l ish ing t he 
apple to get t he j ob t hat' s open in your department. Fo l ks , do you recog nize 
the re l uct ant human agai n? Inner struggle -- he di d a. good job, but - maybe 
he wi 11 t hink - yet - surel y he deserves some praise - bu t - maybe someone 
wi 11 misunders t and my motive - yet - but - maybe. 
Why are we so often reluctant to sincerely praise one another without fear 
of how it may be received or what others may t hink of it? Maybe we could say , 
"~le 11, it' s human natu re t o be suspicious . 11 As a maintenance admin i strator , 
are you re l uctant to get up in front of your men at an important meeti ng and 
praise the club offi cers present for the fi ne job they are do ing and te il them 
how happy you and your men are to be work i ng there? What i f the meet ing were 
one week before the club was due to close for t he wi nt er? What if i t were one 
week before t he club officers and members were meeting to discuss mai nt enance 
funds and personnel wages for the ensuing year? Would anyone suspect anyone 
else or would anyone guess that someone might suspect someone ' s motives. You're 
right ; this goes on at many meetings and conferences. To help remove this 
reluctance to sincerely praise deserving subordinates or superiors, you as an 
administrator , foreman or leader must spend some of your valuable time in getting 
to know and to un derstand those you work for and with. Without this knowledge 
and understanding, timing and tact are seldom used properly and this is when 
people will begin to suspect your motives. So , if you desire to be an accomplish-
ed, well- l iked leader or administrator, get to know your people and then use 
timing and tact when you wish to thank or praise those deserving of it. 
I have a junior staff member in my office who became very interested in 
the topic that I was invi t ed to speak on here today. In fact, he was so intrigued 
with my topic that he intimated he'd like to give part of this presentation 
because he felt he had some real good ideas. He could have done a real nice job, but since he hasn ' t done much public speaking, I figured he'd better wait 
for a smaller group. Also, he is pretty well liked and respected by the boss 
as he is a real go-getter, and I'd have hated to see him make a mistake and feel 
bad, so I figured I had better do the job. Has anyone recognized this common 
situatTon and the types of reluctance strewn all throuqh it? As an administra-
tor, are you reluctant to let your aggressive, younger~ next-in-line assume 
some of your responsibilities? Do you feed his enthusiasm and help him? Do you 
train and teach him to the best of your ability? Or, are you once again one of 
those very common reluctant humans? Might or could it depend on how secure you 
as an administrator feel in your present position? I suggest tha t most anyone 
of us here today who was not sure how secure his administrative position was 
would undergo some type of inner struggle when deciding whether to go all out 
to help an understudy. Isn't this a very natural reluctance? I think it is, 
but it is one which should be removed if we wis h to become a respected leader or 
administrator. It is one of the toughest types of reluctance to get rid of 
completely. For as humans, we all have egos, status and power which we attempt 
to protect; we generally seek some job security and will fight to keep it; and 
we don ' t care to make too many personal sacrifices, usually only when necessary. 
Yet, I believe to be top-notch in administration, these factors must become 
secondary and not primary. 
A-2 
I have a brother-in-law who has struggled, made many personal sacrifices, __) 
and 1 as t year finally made the management team. He became Product1 on Manager. 
His boss, who had been Production Manager, moved up to Production and Procure-
ment Supervisor. Top management in his company recently made quite a number 
of arbitrary administrative decisions that upset the most of management and 
a 11 of the p 1 ant 1 abor force. As he to 1 d me, "The 1 esprit-de-corps 1 of the 
entire plant is being lost." Labor is no longer concerned with top quality 
or efficiency, and the union leaders are suggesting that more money is the only 
solution to the problem. He is constantly being called onto the carpet for 
production problems, and he is now beinq badgered by the union everytime he 
attempts to institute new efficiencies. In plain words -- he's now between 
the frying pan and the fire! he seems to get burned no matter which way he 
turns. I asked if he would rather be back at his previous job where he was 
accepted as one of the boys in the production lines with less responsibility 
and less money. After thinking for a minute, he admitted that he would if 
things were qoing to be like this very often, but that now he would be reluctant 
to infonn manaqement he didn't want to assume all the responsibilities inherent 
with this job. Why be reluctant to tell them? Wouldn't they understand? Would 
they fire him? Would he be happy taking orders from someone that was ori gi na lly 
taking them from him? Do you suppose he has an inner struggle? He sure_ has --
he's reluctant to continue with the mounting pressures, yet he's reluctant to 
now try and return lest he lose everything. The point I wish to make is this: 
Are you really leadership or administrative material or do you have too many 
reluctances standing in your path? I know that I've got some of these reluct -
ances to contend with should I desire to seek an administrative or management 
position. I'd have to decide for sure if I could settle many inner struggles 
or reluctances, such as: 
1. The reluctance to accept all the responsibilities that go with the 
the job being sought or being held. 
2. The reluctance to make required personal scarifices, such as working 
nights, traveling,changing social habits, or moving the family when-
ever and wherever required. 
3. The reluctance to give and receive criticism from above and below. 
4. The reluctance to continually seek new knowledge and new ideas and 
then to accept the new challenges these would present. The 'rut' is 
often quite comfortable. 
5. The reluctance to present your subordinates with your goals and values 
lest they use them against you in their climb up the ladder. 
6. The reluctance to let your enthus~asm show, lest management or labor 
suspect your sincerity. 
Gentlemen, this list could contain a great many more of these factors so 
essential in creating top administrators or leaders. Before I quit, there is just one more type of reluctance I'd like to throw out because here at the 
college level I see it so often. Are you reluctant to use simple words in 
your general communications? Or do you use the biggest and floweriest words 
possible to impress the recipient, irregardless of whether he understands or 
not? The use of proper, meaningful, simple words is often purposely set aside 
and the gobbly-gook of a specific discipline takes over. For example, -- a 
maintenance foreman caught in a dilemma such as the one my brother-in-law is 
facing, would not be just a reluctant human being, he could be an enigmatic, 
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systematized turf engineering specialist that has entered one of the responsive, 
transitional phases of integrated, organizational management where policy 
projections and flexibilities have created in him a noogenic neurosis needing 
irmnediate psychoanalysis in the form of logotherapy. Would you believe it? 
Gentlemen. this world is made up of reluctant humans and we should be 
thankful it is. The world of business is also made up of reluctant humans, 
some being more reluctant than others to do the things which enable them to 
climb the stairs of success. This provides us with all levels of labor and 
management. Whatever level each of us desires to reach is partially dependent 
on our level of reluctance to do or accept that which is required. 
COMMUNICATING 
Frank Gallagher, Manager 
Management Education 
Personnel Department 
Hercules Incorporated 
"Modern communications reached some kind of peak a few weeks ago when 
three American astronauts gave earth's people a live, TV-illustrated conmentary 
on what the moon looks like from seventy miles away. A few days later the 
astronauts came home to a planet where no one except a deaf man living in a 
mine shaft is ever totally out of touch with his fellow humans and whatever 
message they want to try to get across." 
These two sentences, written by Robert Driver, an editor on the staff of 
Edward N. Hay and Associates, put modern communication in complete perspective. 
We are almost awash in words. They flood in on us in a veritatle torrent 
from an expanding variety of devices and gadgets and from an increasingly 
voluble population. And yet, somehow, all these words must be dealt with. 
Each of us in his own way must decide how he will accomodate himself to too 
much infonnation. 
Robert Driver, whom I quoted a moment ago, makes another helpful comment 
in connection with the comnunication "pressure cooker" of our day: 
"The complexity and uncertainty of modern living apparently persuades 
many of us that our language, as well, must be twisted and cloudy. Today, 
few people "say" anything: They prefer to 11 indicate" it. Annual reports will 
seldom state, "The company had a good year. We made a lot of money, and we're 
very happy about it. 11 Instead, shareholders must wade through such jargon as, 
"The company's relative profit position for the fiscal period just completed 
was superior to that of the previous period, lending cause for a high degree 
of satisfaction within our corporate structure. 11 
(Bridge cormnent) 
The rapport between sender and receiver in oral conmunication is the heart of 
the communication problem. 
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You and I know how serious this problem is in business. It is no accidens 
that the people at the top in most business organizations are among the best 
listeners in the outfit. These people have forced themselves to listen so 
they could hear and learn all they needed to know to get to the top and, hope-
fully, stay on top! Please note that I said 11 forced 11 themselves to listen. The 
cultivation of the listening habit is such a long and hard job that any attitude-
short of persisten determination - wi ll break the pattern before the habit is 
formed. I don't know of any other emot ional and mental discipline that i s 
harder to exercise t han listening. 
The reason is simple. Man has a basic human instinct which causes him 
to be more interested in expressing his own thoughts than he is in listeninq, 
without interruption, to what another person is saying. This act of self-
expression is treasured by each of us. When a stronger human being thwarts 
our effort to express ourselves, deep resentment is kindled. There is no 
communication until the heavy hand is lifted and our resentment passes. 
The home is the place where good or bad communication habits have their 
beginning and are nurtured. Most of us are parents. One of our greatest 
challenges is the need for patience while our children are speaking. This is 
particularly true if we have been interrupted. The two words 11 keep quiet" 
have done more to kill communication than any other two words I can think of. 
Unfortunately for many of us these two words are spoken in haste, frustration 
or anger. Indeed, it is not the child who interrupted or talked too much who 
must be quiet. It is the parents. We have destroyed the possibility of 
ready acceptance of anything further we might say. 
A lot of the trouble we have conmunicating in business stems from our 
experiences earlier in life. Not many of us are naturally good listeners. 
We have ignored -- or been ignored -- too often. We have shouted or been 
shouted at. We have hurt or been hurt. We have humiliated - or been humiliated -
until many people have built a protective coating around themselves and 
resolved to communicate no more. 
The discipline required for good listening is drawn from each person's 
reserve of emotional stability and self-control. When rapport is destroyed 
between speaker and listener whatever listening skills we may have developed 
are likely to fail us. Our concentration is broken by the emotional upset. 
Some bosses can raise the roof with the people who work for them and things 
do get better. The workers listen, evaluate what is being said, accept it and 
get on with the job. Other supervisors and managers can talk to the people who 
work for them and their words are fruitless. Human beings, no matter how young 
or how old, will really listen and respond only to those who have listened --
with honest interest to them! Pity the supervisor or manager who mistakes 
vacant attention or quiet submission from the people who work for him for under-
standing and acceptance of what he has said! If the people in charge do not 
listen - with genuine interest - to the people who work for them, everyone 
associated with the enterprise is in trouble. We have only as much authority 
as our subordinates are willing for us to assume. 
Really it domes down to this: communication is the only effective tool 
you have with which to run your business. 
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Let me spend just a moment talking about the individual employee, the 
individual person on the jo~, in every organization. The first thing we know 
about the individual is that differences exist which set each apart from any 
other. Each human being is worthy of a measure of individual attention. Most 
human beings respond favorably - and productively - to a measure of individual 
attention. This is why the need for "people management" is real on every 
orqanizational level. I am always reminded, after sayi ng th is, of the sta t e-
me~t Andrew Carnegie made. He was, as most of you will recall, a giant in his 
time in the steel industry. "Take away all my facto ri es but leave me my peopl e 
and I will soon be back in business !'1 If there is a breakdown at any point in 
the chain of "people management", from the smallest unit of an organization's 
employees up to and including top management, there will be measurable loss in 
the effectiveness of that group. 
The impact of individual employees and the total effect of their efforts, 
day i n and day out, are the controlling factors in your business as well as i n 
industrial operations. There are many different legitimate demands on the 
attention and time of supervisors and managers but none is more deserving of 
regular and careful attention that the demand which relates to the effectiveness 
and general well-being of each employee. I say each employee because I 1m 
mindful of the attention frequently given the "squecking wheel." The amount 
of attention given under these conditions is an important management consider-
ation and should not exceed the time and energy available for supervision of 
other employees in the group. 
One of manaqement's greatest challenges today is interpreting the need for 
change in ways employees can and will understand. This understanding must not 
only be achieved but accepted and acted upon. The challenge is great because 
our resistance to change seems inborn and whether consciously or subconsciously, 
we resist! There is great difficulty in communication between those who under-
stand and use new systems and techniques and others whose training and experience 
do not include this new knowledge. Yet, both groups of people are working 
together, in pursuit of a common goal. Change is not new. Advances in the 
human condition are not new: Man has always been striving and learning. But 
never before has new knowledge become available in such quantity, so quickly. 
The differences between people's approaches in pursuit of their common 
goal on the job today call forth deep human understanding. Many who are working, 
those who are managing and those who are not, are on a collision course. The 
need to get the job done for a growing number of employees in different kinds 
of work collides with their pressing need to know and use the latest improved 
methods and procedures. All these challenges in working and managing are well 
known to us. Our lives together in business are structured by them. And, of 
course, our communication with one another is the only effective means at our 
.- disposal for reaching solutions to problems. 
I believe most of us feel we are better talkers than listeners. I wonder 
-; if this is so? One reason for overconfidence in our abilit.Y to get ideas across 
through speech may be rooted in our failure to recognize that speaking clearly 
is a discipline and requires preparation. Speaking demands concentration too. 
In fact, the preparation and concentration necessary for good talk require 
greater sublety in execution than is the case for listening. We accept, without 
question, our listener's concentration. If his attention is evident and his 
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concentration quite apparent we feel complimented. On the other hand, if our 
speech is overly careful and our delivery noticeably deliberate , our listeners 
may be made to feel uncomfortable and ill at ease. 
Most of our talking can be clear and straightforward if we spend but a 
fraction of a second in arranging the input. We call this simply ''thinking 
before we speak." If we did take this moment of time needed to think about 
some orderly arrangement of ou r ideas before we spoke, we could cut down the 
number of times we are misquoted, misunderstood and misi nterpreted. We can 
fling words at people in whatever disarray they tumble out but this is no 
guarantee they make sense and convey meaning. 
We are frustrated in our deal ings with one another by poor communication. 
In our own country, this vast land with 200 million people speaking a common 
language, t here are two basic reasons why our corrmunication problem continues. 
First, the receiver of an oral message doesn't really listen, attentively, from 
start to f inish. Second, the sender of the message may have started speaking 
before he was finished thinking. Many of us go in heavily for this bit of 
tossing cooments and opinions off the "top of our heads. 11 No thought beforehand. 
No attempt to arrange ideas . No order. We just talk. Then, every once in a 
while, we pause to take a breath and a bewildered employee - or student -
ventures a corrment. "But that's not what I said," we respond indignantly. Then 
to prove how patient and long-suffering we are we may mutter something that 
sounds like, "Now let me explain again. 11 
As I said earlier, c0111T1unication - meaning largely the sooken word - is just about the only tool you gentlemen have with which to manage your business. 
It is your role as managers, gentlemen, that emphasizes .vour responsibility 
for leadership in coomunication. Good personal habits in c0111nunication are 
of the essence of good management. If a manager is one who gets things done 
through others, then certainly he does his job by corrmunicating. 
There are some things we can learn about this whole process. But all the 
schooling in the world can't compensate for a man's lack of basic instinctive 
respect for a fellow human being. Good managers and great leaders in all 
human endeavor are men of courage and courtesy. They are just. They demand 
and reward. The kind of man and manager people want to work for has always 
seemed to know -without ever needing to be told- that self-respect and personal 
dignity are the real prizes in life. And he cherishes and guards them for 
himself and every human being he leads. 
VANDALISM ON THE GOLF COURSE 
Edward B. Patroski 
Hartford, Conn. Branch Manager 
Pinkerton's, Inc. 
Protecting golf courses from vandalism is of growing concern among club 
owners across the country. Actually, vandalism is only one of many security 
problems confronting golf course owners and operators - whether the course 
is the site of a national tournament or just the neighborhood public links. 
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Malicious damage of club houses, pro shops, grounds sheds, and inexcus-
able mutilation of greens and fairways are problems that plague club owners 
and superintendents from coast to coast. 
Theft of flag markers and ball washers - and I ask , who can use them 
other than the golf course operator - accounts for thousands and thousands 
of dollars in losses each year. 
The thief, however, is much easier to cope with than the vandal. Protect-
ive measures can be initiated to curtail his activities, however, the vandal 
is another breed. He'd rather break a window or smash the door to the pro 
shop than steal a valuable trophy or pilfer a cash register. His objective 
is to inflict damage - and for no apparent reason other than "just for kicks." 
How do we stop the vandal - the night time vandal in particular? Unfortu-
nately, there is no cure-all. But measures that stop the night time thief 
can frequently deter the vandal. Protective lighting is one answer. No thief 
or vandal likes to operate where he can be seen. They prefer the cover of 
darkness. 
Lighting is an effective deterrent to intruders -- it suggests that 
detection is inevitable. However, lighting alone is not the sole answer. It 
should be employed with other measures such as fixed or patrolling guards, 
fences, and alarms. If budget limitations preclude the use of security 
guards, the local police can be helpful by making periodic checks of the 
property at unscheduled intervals on nightly car patrols. But chances are, they 
probably won't unless you or someone asks them. Ask your local pro when it was 
that he last asked for help from the ploice. 
Without security guards, effective lighting, police assistance, and other 
deterrents, the golf course can attract almost as many people at night as it 
does in daytime. For example, it frequently offers a choice location for a 
teenage drag race. Have you ever seen a green chewed to pieces by dragsters? 
Or, the unprotected course may serve as a lovers' lane. This means more 
automobiles, and usually the drivers aren't preoccupied with thoughts about 
observing club traffic regulations. They are more likely to drive over fair-
ways and greens to secluded locations. One set of tire ruts is bad enough, 
but there will be another to contend with after the return trip. 
Then there is the "thief-vandal" type. This individual is the type who 
sneaks onto the course at night and digs up a tree or shrub for his yard. All 
the course superintendent gets from this is a big hole in the ground and another 
headache. Another sketch of this vandal type thief are the individuals who 
during the hours of darkness enter the client's premises and secure the golf 
balls that have been hit into the water barriers. This alone, in itself, is 
inexcusable. However, generally vehicles are driven up to these water barriers 
marring the surface of the fairways in doing so. 
Theft of an entire green is another risk of poor protection. And this 
happens more often than one might expect. I'm reminded that our organization 
was retained to provide security for a major tournament on the West Coast a few 
years ago. We had recorrmended that uniformed security personnel be assigned 
to the grounds and club facilities about a week in advance of the tournament. 
This reconmendation was offered primarily because any major tournament 
generally gets considerable press, radio, and TV coverage before the event, and 
the publicity frequently stimulates the interests of thieves and vandals. 
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Unfortunately, the recommendation went unheeded. A few days before the 
tournament was to begin, club officials wereshocked one morning when they 
arrived at the course and found that the entire green on the 15th hole had 
been dug up and totally removed. They couldn't believe their eyes. But, 
there it was - a huqe crater and nothinq but ugly dirt to behold. Despite 
this agonizing setback, the tournament was played as scheduled. But, the 
cost of replacing the missing green put a dent in the club's funds to the 
tune of several thousands of dollars. I might add that we subsequently traced 
the missing green to a nearby resident. Although he became involved with 
both the authorities and the club, there was no question that he ended up with 
the most beautiful lawn in his neighborhood. Seriously, the problem of stealing 
a green is one that cannot be ignored, and neither can security be iqnored if 
club owners or suoerintendents are to enjoy peace of mind and a smooth, 
efficient operation. 
Let's get back to lighting. Certainly, all active entrances -- gates, 
doors, or passages through the perimeter -- should be constantly lighted. A 
minimum of 2.0 foot-candles at any point is considered vital. Ground sheds 
which. house equipment and materials also require illumination and the lighting 
should be placed to eliminate shadowed areas where unauthorized persons might 
conceal themselves. Perimeter lighting can be effective by one of two methods: 
(1) the glare protection method which blinds an intruder and keeps patrol paths 
in darkness; or (2) the general lighting method which illuminates the ground 
area outside the perimeter. The glare protection method requires a minimum 
of light projecting 200 feet outside the perimeter boundary. The general 
lighting method gives horizontal illumination at ground level. These lighting 
considerations, of course, will vary from one golf course to another depending 
on layouts and locations. For more precise infonnation on protective lighting, 
I urge consultations with electric company experts or private organizations with 
the experience and know-how of golf course protection. 
Another important consideration is the type of fencing course owners select 
to prevent intruders from gaining entry to the grounds. The protection of club 
houses, pro shops, restaurant, and swimming pool facilities may warrant consider-
ation of anti-intrusion alann systems. Of the many types of anti-intrusion 
alarms, one of the most successful is the radio-frequency alarm. It can be 
installed in the club house, pro shop, or trophy room and once activated will 
detect motion and movement that will set off an ear-splitting siren that can 
be heard for blocks. An intruder who attempts to enter a facility cannot 
possibly penetrate the alarm's invisible radar field without triggering the 
warning siren. The system can also be equipped so that once motion is detected, 
the protected area will be immediately illuminated with spotlights. The intruder, 
confronted with siren noise and high beam lights, will usually make his depart-
ure empty-handed and in a state of near panic. An important advantage of the 
radar type alann is ·the relatively low cost of equipment, installation, and 
maintenance. It is an extremely versatile alann and can provide coverage to 
more than one room and to more than one floor. For example, the radio micro-
wave field can be established to cover the bar and restaurant facilities on 
one floor, and the manager's office and safe location on the floor above or below. 
Up to this point, I have only covered vandalism and thievery as they apply 
to night time protection. Let's move on to the security factors that affect 
daytime operations. 
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Daytime vandalism is a less serious problem but it is still a problem. 
As stated before, the vandal and thief prefer the cover of darkness. But 
security - particularly for tournament play - requires constant vigilance 
if order is to be maintained. 
From the sponsor's viewpoint, the role of security is important in the 
following areas: · 
Selling tickets at the gate and controlling admissions; 
Guarding the club house, grounds, and trophy rooms; 
Escort protection in transferring daily recei pts; 
Cashing checks for players and caddies; 
Cashiering for food and beverage sales; 
Collecting parking fees and controlling traffic to and from 
entrance gates; 
Preventing gate crashers from sneaking onto the course. 
The latter duty applies, of course, to security duties perfonned on the 
golf course where stringent crowd control measures are important. Security 
personnel must not only be prepared to control behavior of spectators in the 
qalleries but to prevent people from running and knocking down the contest-
ants; and preventing people from stampeding onto a green -- can you imagine 
the damage 10,000 pairs of feet could inflict on a green. Preventing specta-
tors from sitting on chairs on the fairways, and controlling unruly spectators 
and escorting drunks from the course are other important security duties that 
must be performed if true spectator enjoyment is to be realized. 
During the third round of the 1964 Masters, one fan already soaked to 
the skin by the Saturday rain outraced one of our guards to the water at -the 
16th hole and dove headlong into the pond. Feeling no pain, the spectator 
allowed himself to be coaxed ashore where he was politely but finnly ushered 
to the gate. Drunks are not usually a problem, however, and few get beyond 
the admission gate. · 
The problem of keeping people off the fairways is one that occurs most 
frequently during a tournament. The cross-walks require constant supervision 
to regulate the flow of people moving from one side of a fairway to the other. 
If this duty is not perfonned properly, the game can be slowed down and the 
players do not appreciate the interruptions, especially those who are leading 
or in strong contention. Moreover, one spectator in the wrong place can have 
a greatly disturbing influence on a golfer's play. As an example, Billy 
Casper hit a tee shot on the front nine at the 1967 USGA Open and it struck 
~ a spectator who had darted onto the fairway. Instead of reaching the lip of 
the green as he anticipated, Casper was considerably short. Fortunately, 
he recovered to make his par, but it was in jeopardy as a result of the 
spectator's disregard for the rope barriers. The incident took place so 
quickly that security personnel could not reach the stray fan in time to stop 
him. He raced onto the fairway almost at the same time that Casper drove 
from the tee. 
The lament of most tournament sponsors is that they "never have enough 
men for crowd control." Recognizing the increasing number of people attracted 
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by tournament golf, most sponsors and club officials are making provisions 
for much larger security forces to handle their future events. 
One of the most critical duties is keepinq the crowd from closinq in on 
the players when they leave a green and head for the next tee. At this roint, ~ 
the player in a sense becomes a part of the crowd and is more vulnerable to 
shovinq, pushing, and grabbing than at any other point on the course. By 
qiving the players adequate protection, these annoyances are averted. Even 
while the players are putting out, two of the guards from that gallery move 
out in advance to clear the way to the next tee. Before the players tee off, 
the quards move out on opposite sides of the fa irway so they will be in position 
to "mark" the ball and control the oncoming crowd. 
Particular emphasis is placed on keeping the crowd quiet when they line 
up around a qreen or fairway. The guards employ a simple hand and ann signals 
to signal for absolute quiet while the player lines up his shot. The simple 
click of a camera sounds like a bullet shot in this type of setting and if 
the player misses an important putt he has every right to blame the security 
people for allowing the camera on the course. 
However, noise control is especially difficult to maintain in a tourna-
ment featuring top pros. At the USGA Open in 1967, Palmer was paired with 
Jack Nicklaus on the last two days of the tournament. Thousands followed the 
twosome and cheered them 1t every opportunity. Nicklaus, who carded a record 
winninq 275 to win the tournament, was asked if the crowd bothered him at any 
time while playing with Palmer. He replied, "Not any more than the other 
players who have played with him. You just have to find a quiet place some-
where in between to hit the ball. 11 
At the greens, guards roam around behind the gallery to prevent spectators 
from standing on chairs. The main purpose of this operation is to allow every-
one as good a view of the green as possible and to prevent people on chairs 
from blocking the views of others. When a violation is observed, the guard 
must use extreme tact to correct the situation. He is instructed to approach 
the spectator and require compliance with the rules established for the 
tournament. 
To keep tournament officials infonned about all security operations a daily 
incident report is furnished covering the day's' happeni~gs, recommended changes, 
and other pertinent matters. 
With respect to gate cr1shers, few lack the money to buy a ticket. They 
are a peculiar breed to be sure, and they take great pride in dreaming up 
ingenious methods to get into a tournament without paying. Some of the most 
clever schemes have been uncovered at the Masters. One called the "string game 11 
was difficult to detect. A person would simply put a string running from a 
shirt or jacket buttonhole to a pocket. The ticket, of course, was supposedly 
in the pocket. Frequently, there was nothing on the end of the string except 
deception. The string trick is no good now. Now, all tickets have pins. 
Another gimmick known as 11 the three on two" is tried frequently. Three 
people arrive at the tournament but only two have tickets. One remains outside 
while the two with tickets enter the gate. Once inside, one of the parties 
exits with both tickets, passing one on to his friend outside. This makes it 
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possible for the third person to enter the gate, but once i nside that's where 
the plan falls apart. One of the three is, of course, without a ticket and 
it is only a matter of time until he's spotted by a guard or plainclothes 
investigator and challenged. He must then either pay for a ticket or be 
excorted from the course. 
At the Memphis Open which, except for the main entrance, is surrounded only 
by a 10\'I fence, a number of crashers were stopped and cha ll enged for their 
~ tickets. On one day alone, four plainclothesmen so ld enough tickets to more 
than pay for their security services at the tournament . As a result, the daily 
cash receipts were increased substantially by being prepared for a gate crashing 
problem. 
An important precaution any golf course or cl ub safety committee should 
consider is a clearly defined accident procedure. An estimated 28,000 disabling 
injuri es occurred on golf courses in 1968 - an increase of 10,000 injuries over 
the number reported in 1962 . Lightning, of course, is one of the chief dangers. 
And, as you may suspect, players getting struck by golf balls is a common 
occurrence. The alanning i ncrease in accidents virtually demands these 
minimum safeguards: 
1. A complete aid kit . Both men's and women's locker rooms should be so 
equipped. 
2. Each locker room should also have a list posted prominently with 
names, addresses, and telephone numbers of nearby doctors, the closest 
hospitals and ambulance services. A simplified instruction sheet 
giving advice for treatment of shock, heat exposure, exhaustion, is 
also urged. 
3. An oxygen tank and face mask are recommended for the temporary treat-
ment of those suffering from a heat stroke or heart attack. 
Now let us discuss security requirements for the local golf course exclud-
ing where a tournament is to be played. During the past several years this 
sport has become exceedingly popular and many individuals have become avid 
golfers. We supply coverage to many public golf link~ to prevent unauthorized 
persons from utilizing the golf facilities by placing security personnel on a 
roving type patrol between the 9th and 15th green. College students and adults 
instead of paying the fee have tried to utilize the facilities without cost, 
thereby, preventing the paying customer his right to enjoy this sport. This 
primarily happens during the evening hours in the summer and fall. 
In conclusion, I should point out that my discussion here today should 
stimulate your thinking about safeguards that are necessary to protect golf 
course facilities, their members, and their patrons. A number of security 
factors were not covered due to time limitations -- for example, key control, 
locks, and locker room thefts -- but I hope the topics discussed will give 
you a better insight toward improving the security operations now in effect 
at your local club or course. Thank you. 
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THE BCSAA ORGANIZATION - WHAT IT MEANS TO YOU 
John Spodnik 
President 
GCSAA 
During the past few years, I have had the pleasure of doing some traveling 
and, of course, speaking to many superintendents around the country. Needless 
to say, they asked questions -- many questions. However, the one question 
most often asked was this: Where does the GCSAA stand in this rapidly changing 
golfing society? Before considering this, let us look realistically at the golf 
industry. 
Growth of Golf - Did you know that golf is America's fastest growing participant 
sport? Here are the indications: 11.5 million golfers, 9,000 golf courses for 
them to play and the surge of golf equipment sales in the United States to more 
than $160 million in 1967, according to the Athletic Equipment Manufacturers 
Association. Each year an increasing number of individuals take up the game. 
The National Golf Foundation says that golfers are increasing at the rate of 
about 10 per cent a year. Over 300 new regulation golf courses have come into 
play annually during the past decade. Attendance at the nation's major golf 
tournaments reached more than 2 1/2 million in 1968, up from 800,000 in 1957. 
Prize money amounted to approximately $5 million, five times the total of 10 
years aqo. Although Americans have been playing golf for more than 80 vears, 
the game has had its greatest growth in the United States during the past decade. 
Si nee 1957 golfers have increased from about 4 million to over 11 mi 11 ion, an 
increase of about 150 per cent. During the same period, golf courses increased 
62 per cent going from 5,500 to 9,000. 
The increasing popularity of golf has had a real economic impact. Although 
golf has become more democratic and more people can afford to play, it still 
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takes money to buy the necessary equipment and pay qreen fees or club memberships. 
Golf equipment sales have risen 150 per cent during the past decade, going from 
$60.7 million in 1957 to more than $161.7 million. Golf equipment sales growth 
has been consistent; sales have increased from 7 per cent to 9 per cent yearly 
in recent years. According to latest statistics, last year golf equipment sales 
accounted for 53 per cent of the nation's total athletic and sporting goods sales. 
Estimated cost to maintain the nation's courses last year was over $250 
million. Golfers buy huge quantities of appropriate wearing apparel and seem 
to enjoy certain liquid refreshments on the 19th hole. In all, a conservative 
estimate of total golf-related spending last year would exceed $1 billion, 
according to the National Golf Foundation and the Athletic Equipment Manufactur-
ers Association. 
Other impacts have been noted, too. Take television, for example. It is 
estimated, by the networks, that more than 20 million golf fans watched the 
major tournaments last year via the "magic eye." Add to this, radio, newspapers, 
golf-oriented magazines and other publications and it is easy to see that golf 
has captured the imagination of the American sports public. 
What It Means - I suppose you are asking yourself what does this all mean to 
me the individual golf superintendent? Well, the implication ought to be obvious. 
For instance, you must grow and maintain 62 per cent more and finer golf turf 
to accomodate 150 per cent more traffic than you did 10 years ago. Remember, 
that same traffic causes compaction and disease problems complicating your ability 
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to maintain qua 1 ity turf throughout the season. Now add to this the everl-present 
difficulty of finding and keeping labor to get the job done and you KNOW the 
golf course superintendent has GOT to be special breed! 
Golf courses will continue to grow as they have done because they are 
built by PLAYER PRESSURE. And because investors will always wait for proven 
demand before sinking their capital in a new golf plant . there is a built-in l!9_ 
that assures the continued growth of golf. 
There is also almost a LAG in the BUDGET you are given to do the job, in 
the quantity and quality of labor you can draw on to do the job -- and a lag 
in the audience reaction to the fantastic juggling act you are called on to 
perform almost daily with men, money, time and equipment to keep that golf course 
green and in play -- with golfers using it every daylight hour. 
And how about television? What about j~t travel? Today. one of your 
members can play on a West Coast golf course in the morning and be back in time 
to compare your greens with those he played on that day in a distant state. No 
question about it ... golfers are becoming increasingly sophisticated in their 
demand for the finest golf turf. They see $150,000 budget golf courses on 
television, or during their travels and don't see why they can't have the same 
at home. But here too there is a lag -- they are only partially sophisticated. 
They know what perfect greens, tees and fairways look like -- but they don't 
usually appreciate how much more they cost -- in time. money and labor. Here's 
where you enter the picture. 
Where You Fit In - Because of this sophiscated golfer and in order to grow 
with the game, your greens will be mowed at 5/32 inches to make them fast and 
true. This also will require controlled watering and fertilization to produce 
a leaf that is not too lush but resilient enough (in combination with proper 
soil consistency) to properly receive the impact from a well-hit golf ball. 
You'll be cutting short in the fairways, too .•. 3/8 inches for bermudagrass 
to 1/2 inch or 5/8 inches for bentgrasses ... and perhaps at 5/8 inches for 
some of the new bluegrasses ... in addition to controlling your water and 
fertilization to produce a "wi ry 11 p 1 ant. 
In the rough, you will no longer leave its development to the vagaries of 
nature. It will be "controlled differently" as new methods and techniques are 
introduced along the lines of fertilization and water which will produce the 
proper playing characteristics. 
This all means that the already specialized field referred to as golf turf 
management is becoming more ccmplex, for it is obvious that when you introduce 
a new refinement or requirement in golf playing surfaces, you must also introduce 
the inevitable problems. 
There Is A Way -- Of course, problems are nothing new to you ... you have 
overcome thousands of them in the past. But in this rapidly changing field of 
turf management you are the person directly responsible for the playing conditions 
on your course. And that's not all --
You are also responsible for parking, the driving range; structure mainten-
ance of buildings, fences, bridges, shelters; purchase and inventory of equipment; 
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directinq a workinq staff; hirinq and traininq personnel; purchase of supplies; 
keeoinq records on expenses, weather and material apnlication; preparation of 
an annual budqet for the Green Committee and administerinq of the budget; making 
reoorts on rlanninq, proqress and committee meetings; working with the club's 
committees and department heads; and knowledge of the game of golf plus many 
others. In effect you must be a man "weari nq many hats . " 
The big question is -- Do you need help? The obvious answer is YES. And 
that help is available through your GCSAA. 
First what is our association: 
It is not a union, or a guild. 
It is not an automatic guarantee of success. 
It i s not an organization for someone lookinq for security other than that 
wh i ch ~finds within himself throuqh his confidence in his knowledqe and 
ab i lity and desire to do a better job. 
And, it is not a whinping post for failure. 
It i~ YOU -- if you are a sunerintendent -- whether you belonq to the 
Association or not. 
Does the Association want you as a member? Yes, because if you are qualified 
you will add to the stature and strenqth of our Association and its overall 
ability to help all members. For those who are students, in school and in train-
inq, the GCSAA can help you recognize the demands and the requirements of Golf 
Course Management -- There are many! 
You know we are not exactly new to the current scene ... not by any stretch 
of the imaqination. As a matter of fact, the Golf Course Superintendents Assoc-
iation of America. was founded in 1927 by North America's top greenkeepers 
as "the professional Association dedicated to better turf for better golf. 11 
Let me capsulize the purposes of the Association -- to promote research and 
the interchange of scientific and practical knowledge relating to the care of 
golf courses and turfqrass ooerations, thus brinqinq about more efficient and 
economical ooeration of golf courses and increased orestige for the Association 
and its individual members, as well as the occupation of golf course supervision, 
including the production, maintenance and improvement of turfgrass; to encourage 
cooperation with other associations and organizations whose interests parallel or 
complement those of the Association and to promote justice, benevolence and 
education to and for its members. 
Your cost to join the Golf Course Superintendents Association of America 
is just $50 a year -- less than one dollar a week. (Incidentally, the dues will 
be increased to $65 annually, effective July 1, 1969.} For this small sum, here's 
what you receive in return: 
-- up to $1,000 in group life insurance coverage for as long as you belong 
and depending on your age when you become a member. 
-- t~ree subscriptions to the Association maqazine, the GOLF SUPERINTENDENT. 
One goes to you, the other two are sent, at your instruction, to your greens 
chairman, course owner or club president ... as you prefer. Why? To keep them 
informed of course, on the requirements of your job, the scope of your responsi-
bility and that you are a member of a recognized profession with standards and 
ethics to live by. - A-15 
Your dues also includes a handsome golf membership certificate. If you 
like, you can (as more than 80 per cent of our members have already done) have 
the certificate delivered to you mounted impressively in a distinctive walnut 
wall plaque, at a slight extra charge. Some members even order extra certi-
ficates and plaques for display in other parts of the clubhouse or at home, 
to reflect pride in their membership. 
On a voluntary basis, the Association makes available to its membership 
a Variable Pension Plan which some members include as a fr inge benefit, in 
their negotiations with their clubs for contracts. We have accident and health 
insurance plans also available to the membership on a voluntary basis. 
Within recent months, we have hi red a professi onal public relations firm 
to enhance our image with our various golf publ ics -- green chairmen or golf 
course owners, club members and golfers, the community and area in which we live, 
other superintendents. To date, we have experienced some success in our Public 
Relati ons effort, but expect more in the future at the "grass roots" level --
a program is being planned in this direction. 
Other specific benefits include an Employment Referral Service, our Annua l 
Membership Directory, and ,.. - perhaps most important of all -- the Annual Inter-
national Turfgrass Conference and Show. In 1969 it wil l be held inHouston, 
Texas, February 8th through the 13th . More than 100 manufacturers of equipment 
and supplies will show their newest and best in over 250 booth spaces. Nearly 
40 outstanding speakers, including top superintendents, agronomists and repres-
entatives of industry and other related or allied agencies will be featured on 
the educational program, which will cover four and a half d~ys. In addition, 
special equipment clinics will be offered, too. 
These are all excellent reasons for belonginq to the GCSAA but the most 
important reason lies within yourself. Membership in the national association 
spells opportunity for you --opportunity to participate actively in the future 
of golf turf maintenance and the changing relationship of the superintendent 
to golf, to golfers and to his club as well as his members. 
If you recognize your responsibility to yourself and . to your family, to 
grow with golf, to help fashion the architecture of future golf turf mainten-
ance ... if you insist on choosing your own future and that future is in golf 
course maintenance .. then you belong in the national association. 
In conclusion, I would le~ve you with this thought: No man is an island, 
no man stands alone ... we all need help of one kind or another. As golf course 
superintendents our finest days are ahead. We must be ready for the cha 11 enges 
that will certainly be ours as we progress along the avenue of increasingly 
difficult turf maintenance. My experience shows that being a member of the 
national association has not only stood me in good stead when other problems 
were paramount, but that it will also help me to cope with any situations that 
may arise in the future. As for me, I would rather be green and growing, than 
ripe and ready. Thank you for your patience and kind attention. 
A-16 
" 
ROLE OF POTASH IN TURF PRODUCTION 
Lindsay D. Brown 
Supervisor, Aqronomic Service 
Southwest Potash Corporation 
Potash is the third number of the fertilizer baq. It is also the ingred -
ient most likely to be applied in inadalUate amounts to even we 11 manaqed turf. 
For i ns tance, more than 5500 turf samples recently tested by Penn State Univ-
ersity show that 84% of the qolf qreens and 65% of the lawns needed more potash. 
This ~s not an isolated case: Other areas are showinq the same trend, for 
instance, in Maryland 71% of the greens were low to medium in potash, 93% in 
Virqi nia, 80% in Indiana and 48% in Washington. Why do we find this situation 
then with most of our greens needing more potash? Well, Dr. H.B. Musser says 
in his book Turf Management, "nitrogen is the key element in turf production . 11 
But when using this key element every turf manager should remember two facts: 
1) the more nitrogen used the greater need for balanced phosphate and potash 
supply, and 2) turf grasses remove about only 1/2 to 1/3 as much phosphate 
as potash. These two facts have led some colleges and some segments of the 
fertilizer industry to recommend that the best turf fertilizers should be 
N- 1-1 , N-1-2, or N-1-3 in ratio. This represents quite a change from the 
recent past and, unfortunately, a situation found commonly todav where turf 
fertilizers are a N-6-4 or an N-10-5 or something similar. The reason for 
increasing the amount of potash in turf fertilizer becomes apparent when we 
look at lable l below showinq nutrients removed in pounds per 1000 square feet 
of surfa~e. Notice that on ~ent grass, and the removal would be similar for 
Bluegrass, about 4.7 pounds of nitrogen, 1.7 pounds of phosphate, and 3.1 pounds 
of potash are removed per year per 1000 square feet. On Bennuda grass amounts 
are higher, but again potash requirement or potash uptake was much higher than 
phosphate requirement which is a reversal of the type of fertilizer aoplications 
we have been making in the past. Just to replace the nutrients removed we must 
have about 40 pounds per 1000 square feet of a 12-4-8 fertilizer or equivalent 
for the Bent grass and about 50 pounds per 1000 square feet of a 16-4-8 ferti-
lizer or equivalent for the Bennuda grass. In addition to the nitrogen, phos-
phate and potash taken up by the plants there must be enough furnished in 
fertilizer materials to offset leaching and fixation in the soil. These conditions 
are particularly important with regard to nitrogen and potash since phosphate does 
not move readily in the soil and once the phosphate level has been built up, it 
remains high for extended periods of time. Figure l below adapted from a slide 
furnished me by Dr. W. H. Daniel of Purdue University indicates one way in which 
potash is lost from the soil. Potash nonnally becomes attached to soil particles; 
but in the presence of larqe amounts of ammonia nitroqen, can be replaced on the 
soil particles by ammonia ions and then the potash is leached by the irrigation 
or rain water out of the root zone and becomes unavailable to the growing turf. 
As a matter of interest this is the way that soil samples are extracted for 
potash in the soil testing laboratory. An ammonium acetate solution is shaken 
up with the soil sample which reolaces the potash on the soil particles with 
ammonium nitrogen and then the laboratory measures the amount of potash that was 
released in this exchange operation. 
Fixation of p?tash in soils is most common in fairly heavy soils, particular-
ly those having a high exchange capacity, but it is less of a problem in golf 
qreens that are usually constructed with porous materials and sand. It can be 
a factor, though, and should be considered in detennininq fertilizer applications 
for golf qreens. 
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TABLE l 
NUTRIENTS REMOVED 
Pounds per 1000 Square Fee~ 
Nitrogen (N) 
Phosphate (l>205) 
Potash JK20) 
Note: 
Bent grass 
4 ·.7 . 
1. 7 
3.1 
Bermuda grass 
8.2 
1. 9 . 
4.0 
~st grasses remove nitrogen, phosphate and po.tash in about 
· these proportions. 
('From American Pqtash Institute, Atlanta, Georgia,). 
-----~---------------------------------------------
FIGURE l 
POTASSIUM (K) 
LEACHES. FROM. SOLL 
+ +NH( __ ,___ Soil 
Particle 
H + ~ 
+ 
ll41 i~ 
L.eaches 
out of Root 
Zone. 
This situation occurs most rea,dJiLy when ni t;ro~;en 1 ~4t 
water are abundantly suppl.i.e41• 
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We have discussed briefly the fact that turf uses a good deal of potash 
and what happens to some of the potash which is applied and never becomes 
available to turf. But what happens if we don't furnish potash to turf? 
Dr. George R. McVey of the O.M. Scott and Sons Company in Marysville, Ohio 
has recently comp 1 eted a greenhouse study on the fertilization of l~i ndsor 
Bluegrass which clearly shows the impdrtante of pota~h in the turf program. 
Dr. McVey seeded Windsor in plastic pots on January 31 and subjected these 
pots to various fertilizer treatments until ·the following July 30th when the 
study was tenninated. The 11 check 11 or standard against which the various 
deficient fertilizers were compared was a nonnal Hoagl and solution, a 
completely water soluble nutrient solution designed specifically for this 
kind of work. Table 2 below indicates the amounts of nitrogen, phosphate 
and other elements that were applied in the "no potash" pots. In this experiment 
Dr. McVey found that the turf growing well and being clipped on a weekly basis 
when deprived of potash showed severe deficiency symptoms after less than one 
week's time, and if continually deprived of potash, almost died out completely 
over a period of six weeks to two months. It was striking to note that in 
tenns of both top growth and root growth there was a much more spectacular 
deficient appearance to tops and roots when potash was withheld from the plants 
than when either calcium or magnesium was withheld. These exoeriments were 
conducted in ~ · pure Silica sand which contained absolutely no native nutrients 
so that the plants got only what was applied in a weekly fertilizer solution. 
Of all of the elements tested only phosphate lack reduced growth as much or 
more than potash. Dr. McVey also found that it was possible to bring about 
complete recovery of turf by an application of nitrogen, phosphate and potash 
even after the plants were showing extreme deficiency symptoms from being deprived 
of their nonnal potash source. In a similar but less complex experiment, 
Dr. McVey got similar results with Orchard grass. All this suggests that the 
response to potash is common to most of our turf grasses. 
TABLE 2 
Rates of Application of Plant Nutrients 
In -K (no potash) Experiment with Windsor 
Bluegrass Grown in Silica Sand 
Nitrogen 
Phosphate 
Calcium 
Magnesium 
Sulfur 
Iron 
Zinc 
Boron 
Manganese 
Copper 
Molybdenum 
Pounds per 1000 square feet per year 
1. 50 
0.75 
2.20 
0.53 
0.71 
. 055 
.00055 
.0055 
.0055 
.0002 
.0001 
(From Dr. G. R. McVey, 0. M. Scott 
& Sons Co., Marysville, Ohio) 
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We have now talked a little about removal of potash and other 
nutrients by grasses and about what happens when potash is withheld from 
turf grasses, but are there any other benefits to be derived from appli-
cations of potash? The answer to this question is a definite yes. Dr.R.L. 
Goss of Western Washington Experiment Station of the Washington State 
University has reported that grass with hiqh potassium levels has better 
cover and arowth characteristics than grass with low levels when observed i n 
the field . ~ As a matt er of fact more plants starve out than are kil l ed out by 
weather or disease which is worthy of attention when we are thinking of fer ti-
lizer application. Potash is important in increasing winter hardiness of grasses. 
In a paper gi ven by Dr. H. E. Hamptom of Texas A and M University in the U.S. 
Golf Association's Green Section Record, he reported an improved winter hardi-
ness with i ncreased potas h app l i cat ion, attr ibuted to i ncreased concentration 
of dissolved substances, largely soluble carbo~ydrates, in the cell sap. The 
fact that potassium increases carbohydrate reserves in roots is thought also to 
make pe rennials more cold tolerant. Dr. James Beard of Michigan State Univer-
sity has been running various rates of nitrogen and potash in a low temperature 
kill study for the past several years. In general he has found that where the 
ratio of nitrogen to potash is about 2:1, for example 4 pounds of nitrogen and 
2 pounds of potash or 8 pounds of nitrogen and 4 pounds of potash or 12 pounds 
of nitrogen and 6 pounds of potash, the max i mum resistance to low temperature 
kill was observed . · Potassium is also important for reducing high temperature 
injury to turf. During hot weather low nitrogen and phosnhorus and high 
potassium levels produce the best quality Bluegrass turf according to Drs.E.C. 
Roberts and H.M. Pellett of the Iowa State University. Dr. C.M. Murdoch of 
the University of ARkansas, in a study on Bent grass, found that the best turf 
i n terms of yield and vigor ratings was obtained where potash levels were high 
in relation to nitrogen application. In fact, in one study summarized in 
Table 3 below he got the maximum vigor in plots that received two pounds of 
potassium per lOOO ·square feet and no nitrogen. There was undoubtedly residual 
nitrogen left in the soil and returned to the soil in clippings. Notice in 
Dr . Murdoch's work that with every rate of nitrogen fr001 0 to 4 pounds per 
1000 square feet of turf that the maximum vi9or and yield was obtained at the 
highest rate of potassium application. 
Another place where potash makes a contribution in turf fertilization is 
in increasing resistance to disease injury. In an extract from "Research on 
Turf Fertilization" from the Turfgrass Management Conference of 1964, it was 
reported that dollar spot disease was much worse on grass receiving low rates 
of potash than on grass receiving higher potash rates. This does not mean 
that potash application will cure disease, but it does help harden the grass 
against disease organisms. In addition to the items mentioned above, potash 
seems to be the universal helper among the plant nutrients applied in fertili-
zers. It helps move carbohydrates, that is, the sugars manufactured in the 
presence of sunshine, from the leaves to the roots making for a better root 
system and allowing the plant more ready access to fertilizer and water in the 
soil. Since this is so it helps plants resist ·drouth by having a more extensive 
root system and by having open tubes or pipelines in the vascular system. This 
is characteristic of all plants having adequate supplies of potassium that the 
vascular system, the plumbing of the plant which moves materials from the soil 
to the leaves and manufactured sugars from the leaves back to the roots, is 
open and in good health. 
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TABLE 3 
Response of Bentgrass Grown under 
High Temperature and Humidity to 
Nitrogen and Potassium! · 
Lb.N/ Lb. K/ 1000 sq. ft, 
1000 . sq. ft. , ·o 1 2 
0 lb. 
Gm. dr2 wt. . 30 .46 .48 
Rating 1. 88 3.22 3.38 
2 lb .. 
·Gni. <fry wt. .22 .27 · :34 
Rating .81 2.12 2.88 
4· lb. 
Gm. dry wt. • . 36 . 30 . 38 
Rating 1. 94 2.50 2.44 
K averages 
Gm. dry wt. .27 . 34 .40 
Jiating 1 ~ 54 2.61 2. 70 
N ave'!'age 
.41 
2.99 
.28 
1. 76 
. 35 
2.26 
1Applied as solutions of NH4N03 and KCl. 
2Rated on a scale of 0 to 5 with 0 repre-
senting rio vigor and ~ high vigor. 
(From Dr. C. L. Murdoch, University of . 
Arkansas, Fayetteville, Ark.) 
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We have now discussed several aspects of the potash situation with 
regard to turf, but we haven't talked about how potash should be applied or 
in what fonns it is available. As a matter of fact, there are three basic 
sources of fertilizer potash. The most common and least expensive and most 
widely used in agriculture is muriate of ootash (KCl). The other two 
sources account for a much smaller percentage of the total usage but have 
more applica.tion in - the turf industry because of special characteristics -, 
that they have~ These are ~6t~ssiu~ sulph~te (K2so4) and potassium nitrate -(KN01 ) . Id~ally, any fertilizer applied to turf, ot any other crop for that matt~r. should be one that has no extraneous elements in it, which goes into 
solution readily, which has no unfortunate side effects in tenns of plant 
growth. There are very few ferti 1 i zer materi a 1 s that meet a 11 these conditions, 
but we are going to talk a little about one that has them. 
Potassium nitrate (13-0-44) is a chemical compound produced by the 
combination of muriate of potash and nitric acid. This reaction results in 
the production of KN03 and chlorine. When you consider the fact that muriate 
of potash contains 47ia chlorine, it becomes apparent that this is a good 
commercial source of this verv important chemical, largelv for the paper, 
bleach, and water treatment industries. We mentioned that there were two 
sources of potash most useful for turf fertilization, potassium nitrate and 
potassium sulphate, and we mentioned several conditions that . it would be _ 
desirable to have fertilizer materials meet. Potassium sulphate is a good 
fertilizer material with a low salt index but it does not have a very good 
solubility, and it contains a considerable quantity of sulphur some of which 
is needed in plant growth but which can contribute to lowering the soil pH. 
Potassium nitrate has a low salt index, an item we will talk about more, has 
very good solubility, and contains absolutely nothing that the plant cannot 
use immediately in producing a better growth. 
Salt index is a measure of the relative effect of fertilizers on the 
osmotic pressure of the soil solution. Perhaps here we should define osmotic 
pressure. From a physiological point of view, it is the force that a dis-
solved substance exerts on a semipenneable membrane through which it cannot 
penetrate when separated from the pure solvent by the membrane. Now in simple 
tenns what this means is that if you get too much of -the wrong kinds of ferti-
lizer materials outside of the plant root, water . and fertilizer don't go in 
the root but may actually be drawn from the root . . Back in l943 Rader, White 
and Ross published in Soil Science a paper onsalt index which reported that 
the effect of each fertilizer material on the osmotic pressure of the soil 
solution can be measured and related to the effect produced by -a standard 
reference material. This standard reference material was sodium nitrate. 
They then set up a table measuring the relative tendency of a fertilizer material 
to produce damage in plants compared to sodium nitrate. Table 4 below, Data 
for Calculating Salt Indexes of Mixed Fertilizers, gives sufficient i.nfonnation 
to calculate a reasonably accurate salt index for any mixture of fertilizer 
materials commonly used in crop production. This may be useful to you _in 
choosing your fertilizer materials in the future. Incidentally, while on this 
topic of salt index and potassium nitrate, it is not possible to manufacture 
a 13-0-44 grade fertilizer from the usu a 1 fertilizer materials with as low a 
salt index per unit of plant nutrients as potassium nitrate has naturally. 
Demonstrations and research with low-salt index domestic Potassium Nitrate 
really began in 1963 when this material first became available in commercial 
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Table 4 Data for Calculating Salt Indexes of Mixed Fertilizers 
~~~~~~~...--
Material and Analysis 
NITROGEN 
Ammonia, 82. 2% N 
Ammonium nitrate, 35. 0% N 
Ammonium sulfate, 21 . 2% N 
Nitrogen solution, 406 (22-65-0) 40. 6% N 
Ammonium nitrate-limestone, 20. 5% N 
Calcium nitrate, Ca (N03 h . 4H2 0, 11. 9% N 
Calcium cyanamide, 21. 0% N 
Sodium nitrate, 16. 5% N 
Urea, 46. 6% N 
Nitrate of Soda Potash, 15. 0% N, 14. 0% K2 0 
Natural o:-ganic, 5% N 
Natural organic, 13% N 
PHOSPHATE 
Norma 1 superphosphate, 20% P 2 05 
Concentrated superphosphate, 45% P2 05 
Concentrated superphosphate, 48% P 2 05 
Mor,oammonium phosphate, 12. 2% N, 61. 7% P 2 05 
D~ammonium phosphate Zl. 2% N, 53. 8% P 2 05 
POTASH 
Potassium chloride, 60% Kz 0 
Potassium chloride, 63. 2% K2 0 
Potassium nitra'l.e·, 13. 8% N, 46. 6% Ka 0 
Potassium sulfat:, S4% K2 0 · 
Monopotassium phoaphate , 52. 2% Pa 05, · 34. 6% K2 0 
Manure salts, 20% K2 0 
Manure salts, 30% K2 0 
Sulfate of potash-mainesia, 21. 9% I<z 0 
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SALT INDEX 
Per e qual 
Weights of 
Mat erials 
Basis:Sodium 
Nit rate = 1 fl'l 
47. 1 
104 . 7 
69.0 
78.3 
61 . 1 
52.5 
31.0 
100.0 
75.4 
92.0~ 
3. 5 . 
3.5 
7.8 
10.1 
10.1 
~3.9 
34 . l . 
11_6. 3 
114. 3 
73.6 
46.1 
8.4 
112.7 
91.9 
43 .. Z 
Per 
Unit (20 lbs ) 
of 
plar.t 
nutrients~ 
0 . 572 
2. 990 
3. 253 
1. 930 
2. 982 
4. 409 
1. 476 
6.060 
1. 618 
3.173 
0.702 
0.270 
0.390 
0.224 
0.210 
0 , 405 
.o. 456 
1. 936 
1. 812 
1. 219 
o . ..J53 
0;097 
5 •. 636 
3 . 067 
1.971 
~ Table 4 (Continued' 
Material and Analysis 
MIS CELLA NEOUS 
Dolomite, 20% MgO 
Magnesium oxide, 100% MgO 
Gypsum, 32. 6 Cao 
Calcium carbonate, 56. 0% CaO 
Calcined kieserite, 33. 5% M gO 
Epsom salts, 16. 4% M gO · 
~Based on plant nutrients shown in column 1. 
~ Calcula~ed . 
Calculating Salt Index 
SALT INDEX 
Per equal 
Weights of 
Materials 
Basis:Sodium 
Nitrate • 1 00 
o.8 
· 1.7 
8. 1 
4.7 
38.7 
44 . 0 
Per 
Unit (2 O lbs) 
of 
plant 
nutrients~ 
0.042 
0.002 
0.247 
0.083 
1. 156 
2.687 
In calculating and comparing the salt index of fertilizers, either for direct appli -
cati0n or for use in mixtures, the value for salt index per unit (20 pounds) of 
plant nutrient supplied by the material nast column) must always be used. The 
salt index of a m.ixed fertilizer is obtained by .multiplying the salt index for a unit 
of plant nutrient (last column, Table I. ) by the numb.er ot units which the material 
supplied in the mixture and adding the resultant values. 
(From: Rader, White a~d Ross, Soil Science 55: 1943.) 
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ouantities. Here are some comments regarding responses obtained with turfgrasses: 
Alabama: "The potassium nitrate which we applied to turf at the station did an 
excellent job of greening it up and making it more winter hardy. 11 
Florida: When potash sources were compared in turf fertilization plots, 
potassium content was higher in grass receiving KNO (1 3-0-44) than in grass 
receiving either muriate (KCl) or sulphate (K2so4) ~f potash. When nitrogen sources were compared, dry weight was greater in turf fertilized with KN01 than in turf fertilized with nitrate of soda , calcium nitrate or ammonium nitrate. 
Mississippi: Potassium nitrate was appli ed in consecutive years to a high school 
football field at the rate of 1 pound of nitrogen per 1000 square feet. "This 
stimulated excellent fall growth of bermuda grass and maintained a thick cushion 
of turf throughout the growing season. In addition, no winter injury from 
extremely low winter temperatures has been noted during the spring season. Tests 
in an adjacent study show that potassium nutrition levels are i~portant in 
nreventing winter injury of Tifgreen bermuda grass especially when it is clipped 
at heights of less than 0.5 inch ." 
Other work at Mississippi recommends application of KN01 at the rate of 3 pounds 
of K2o per 1000 square feet in September and again in March. 
Virginia: A demonstration at the Virginia Agricultural Experiment Station produced 
verv satisfactory results when KN03 was used on turf. The opinion was expressed that there is a real place for KNO in the fertilization of golf greens because 
of potassium and nitrogen depletioK, especially during the summer months. There 
is a problem on many golf qreens with excess leaching and no ootassium reserves. 
Ohio: The superintendent of a large country club near Cleveland uses potassium 
nitrate as a fertilizer on all of the greens. His technique is to broadcast 
prilled KN03 late in the afternoon before the grass is wet with dew and then to irrigate twice before morning. This allows the prills to soften and dissolve 
before morning and the potassium and nitrate nitrogen to be immediately available . 
Potassium nitrate is gaining rapidly in popularity as a turf fertilizer, both as 
a straight material and as an ingredient. The Michigan Agricultural Exoeriment 
Station has suggested a lawn fertilizer consisting, by weight, of 34 parts urea 
(45-0-0), 33 parts potassium nitrate (13-0-44) and 33 parts monoammonium phos-
phate (11-48-0). 
The two basic methods of applying potassium nitrate to turf are to broadcast 
the prilled material or dissolve standard (non-p. rilled) KN01 in the irrigation 
water. Potassium nitrate has also been successfully used and is completely 
compatible, as a fertilizer additive to spray solutions containing pesticides. 
In either case, the desirable application rate is in the range of one half (0.5) 
to (l.O) pounds of actual nitrogen per 1000 square feet. 
Remember that any fertilizer material, even low salt index Potassium Nitrate, 
can cause "burning" to tender grass so use care in learning to use KN03 and it will serve you well. 
Southwest Potash potassium nitrate is available in the form of blends, in 
granular grades and in liquids, suspensions and slurries. It is also available 
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for direct application in the Qrilled form which works quite well for direct 
application to golf course turf. This material is manufactured at the 
Vicksburg plant of Southwest Potash Corporation, a subsidiary of American 
Metal Climax Corporation. 
The source of nitrogen in fertilizer is another important angle to 
consider when working up a qood turf management program. 
Most plants can't eat pure nitrogen even though t he ai r around them is 
75% pure, elemental N. A few plants, legumes like soybeans and clover, can 
take this nitrogen from the air and with the help of some bacteria that live 
in lumps or nodes on their roots can provide themselves with much of their 
nitrogen supply. 
The rest of our plants, like turf grass and tomatoes and chrysanthemums 
and corn, must get their nitrogen supply from applied fertilizers and from 
decaying plant and animal residues. To make the situation more complicated, 
most of these plants cannot use most of the fertilizer nitrogen that we furnish 
to them. Most of this is in the ammonium (NH +) form and few plants use this 
kind of nitrogen. Most plants use nitrate (N83-) nitrogen, the other major kind, to meet their nitrogen needs. 
Fortunately for us and for the plants, there are some microbes in the 
soil, called nitrifying bacteria, which can take "raw" ammonium (NH +) nitrogen, 
remove the hydrogen (H+) ions or particles, add on oxygen particles4and produce 
nitrate (NO -) nitrogen for the plant to use. These soil borne bacteria do a 
good job of3producing a useable "finished product" fonn of nitrate nitrogen 
from the ammonium raw material if their working conditions are satisfactory. 
Nitrifying bacteria are generally pretty fussy about working conditions. 
Conversion of antnonium (NH 4+) nitrogen to nitrate (N03-) nitrogen is slowed down and can be stopped by the following conditions: 
1. Low temperature. At soil temperatures below 55°F., nitrification is 
reduced to the lowest practical level for adequate plant growth. 
2. Lack of air. Bacteria use oxygen from the air to make nitrate nitrogen. 
If the air supply is reduced by soil that is too wet, flooded or compacted, 
nitrification is affected. 
3. Lack of water. Too dry soils reduce the activity of nitrifving bacteria 
which have about the same moisture requirements as most crops. Thus a moisture 
condition good for plant growth is good for the bacteria, too. 
4. Acid soil. Nitrifying bacteria generally work best at a pH of 8.5 but 
perform reasonably well from pH 5. 5 to 10. This is from slightly acid to basic 
1n so11 reaction. 
5. Use of fumigants. Chemicals used to control nematodes and diseases in 
soil nearly always k111 nitri fyi ng bacteria too, reducing the number of workers 
available to produce the good nitrate nitrogen. 
Since there are times and situations when the normal nitrification process 
in the soil is slowed down or stopped, it is necessary to supply some nitrate 
nitrogen in fertilizer to meet immediate plant needs. 
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Turf grasses need a uniform supply of nitrogen throughout the growing 
season, and the two most common practices are: (1) Continual feeding with 
soluble materials at suitable intervals; and (2) Use of slow release nitrogen 
materials, such as ureafonnaldehyde or comolete slow release fertilizers such 
as Osmocote. The first method gives much finer control of turf growth but 
the second method is very popular because of its apparent simplicity. In 
both cases, part or all of the nitrogen applied must be nitrified by soil 
bacteria before it is available for use by the grass plant . 
Thus it is always desirable to supply at least par t of the nitrogen 
fertilizer in the readily avail ab 1 e nitrate form. 
Keep in mind these facts when choosing fert i lizers containing nitrogen: 
1. Under adverse conditions, plants must have nitrate nitrogen (the kind 
that plants use most) to supplement or replace that furnished by soil microbes. 
2. Not all nitrate nitrogen sources are eoually good since some furnish 
unnecessary elements to the soil which may be detrimental to plant growth. 
Potassium nitrate, calcium nitrate and ammonium nitrate furnish nothing but 
useful pl ant food to the soi 1. Nitrate of soda (sodium nitrate) and nitrate 
of soda potash furnish sodi um salts, not needed for plant growth. 
3. Some nitrogen fertilizers furnish only ammonium nitrogen, which is good 
fertilizer when supplemented with nitrate nitrogen and when nitrifying bacteria 
are present and conditions are right for them to do their job. Some fertilizer 
materials furnishing only ammonium nitrogen when applied to soils are anhydrous 
ammonia, ammonia solutions, urea, and ureaformaldehyde. 
We have talked about various aspects of the role of potash in turf 
production and now we should end with a recommendation. I suggest that you use 
soil and tissue tests regularly to determine your fertilizer needs and then 
adjust your fertilizer application program accordingly to meet those needs. 
Carefully consider the sources of potash and nitrogen that you use in your 
fertilizers remembering that solubility, low salt index and quick availability 
are important in turf fertilizers. Table 5 suggests feeding rates for turf in 
various applications. It was put out by Dr. W.H. Daniel of Purdue. I commend 
this to you as a starting point for setting up your turf fertilization program. 
TABLE 5 
TURF FERTILIZER APPLICATION 
Pounds per 1000 Square Feet 
Established putting 
greens 
New putting greens 
Irrigated lawns, tees 
and fairways 
Unrrigated lawns 
Heavy Feeding 
N P2o5 K20 
10 
8 
6 
4 
2 
2 
2 
1 
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5 
4 
4 
2 
Average Feeding 
N P205 K20 
8 
6 
3 
2 
2 
2 
1 
1 
4 
3 
2 
1 
~. 
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DEW IS NOT DEW 
Tom Mascaro 
West Point Products Corporation 
Dew on turfgrass areas is not dew. Most of the commonly called "dew" is 
in reality exudated water or guttated fluid exuded from the open stomata of 
the grass blades or from the clipped ends. Very little research has been done 
on the origin, composition or effects of exudated water, yet there is much 
evidence that it has a profound effect upon turfgrasses. Many theories have 
been presented but few have been documented by resource research. It is my 
hope that this discussion will stimulate research peoole and othP.rs to delve 
into this fascinatinq and important subject, and that the turf man who studies 
the followinq presentation will better understand some of its mysteries and 
howto cope with its effects through cultural practices. 
The effects of exudated water apparently first received recognition when 
the United States Golf Association over twenty years ago conducted a survey 
among member clubs relating to the incidence of disease on putting greens. 
One conclusion that was drawn from the survey was that the qolf courses that 
practiced early morning watering had less disease than those that did not. No 
one understood why but this practice worked and through the years has been 
adopted by many superintendents. The practice of early morninq watering must, 
in some way, be related to exudated water but its function is not too well 
understood. 
Although we have made great progress in the science of turfgrass culture, 
a great deal of mystery still surrounds some of the problems we encounter. 
I suspect that many times we blame disease for loss of turf for lack of a 
better answer. We have special names for these problems: like, "melting out, 11 
11 wilt 11 , "spring dead spot", and even "summer dead." 
Turfgrasses seem to die out overnight. Diseases strike and become uncontroll-
able. It seems to me that there must be an answer to why we lose control and turf 
is severely injured or lost. 
Great progress has been made in the development of fungicides. They are of 
tremendous help to carry us through critical periods. Yet they fail us under 
certain conditions. Note these three words: under certain conditions. These 
words indicate a mysterious set of circumstances of which no one is quite certain 
of the causes. Another great mystery to me is why more basic research is not 
being done on why these problems occur in the first place. Aspirin is great, 
but it seems to me that it is mighty important to know why we have a headache. 
Therefore, in this discussion, I will discuss more the whv rather than the cure. 
~
During my years in this great turfqrass industry I have seen and photographed 
many problems. I have been particularly fascinated with the mysteries of the 
effects of turfgrass loss. I have been deeply disturbed when men who were good 
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turfgrass managers lost their jobs because they failed to keep their grass 
alive under certain conditions . Feelinq that there must be an answer, I 
listened to many theories and studied t~e research literature for any clues 
that could be pieced together. The evidence that I have accumulated seems 
to indicate that there are many factors that can be related to this problem. 
One of these factors, however, apparently has a pronounced affect as to why 
turf diseases occur and is the least understood . This factor is exudated water. 
Exudated water is surrounded by mystery. It is not even called by the 
same name by different people. Some call it exudated wat er. It is referred to 
as exudate water. Others will call it guttated water, water of guttation, 
or guttation fluid. Stil l ot hers say it is water of condensation. Children 
call it "fairy rain 11 but most of us call it "dew." Many people have talked 
about dew, much has been written about it, not mush is known about it, and what 
is known many times is full of misconception. I would like to quote from the 
following article that was published nationally a few years ago: 
11 What Causes the Dew to Fall? 11 
Have you every wondered why there is dew some nights and not others, why 
nights but not days, why on some parts of t he l awn but never on others, or 
what dew is? Poets have called dew 'Nature's water jewels.' Children see it 
as "fairy rain." The meterologist says, 11 The air got too cold to hold all the 
moisture - the excess fell to earth. 11 
Three requisites are essential for dew to fonn - moist air, a cold surface, 
and a clear sky. If clouds gather, dew ceases to fall. If tree foliage over-
hangs the lawn, effect is like a cloud and dew does not collect. But when the 
day has been brightly sunny and the night turns very cool, conditions are 
right for a copious fall of dew. Next morning you will discover that the very 
smallest grass blade has not been neglected. It will be dew-laden and an object 
of beauty. Frequently a leaf will have a single large dewdrop, clear as a 
diamond, deposited at the tip of the blade. Sometimes two or even three large 
drops will be held suspended, while upon the extreme sharp edge of one or both 
sides of the blade there will be a collection of small, bead-like drops in 
orderly precise fashion. When the large dewdrop perched upon the tip of the 
grass blade starts to fall, it descends rather slowly at first, following the 
extreme edge of the blade as it slides down and joins up with the other dew drops 
it encounters strung along the edge of the leaf. Eventually the combined drop 
becomes heavy and falls to the soil. Dew can provide a valuable addition of 
moisture for your lawn." 
Much of this article is misleading, yet it says what most people think 
about dew. The so-called 11 dew 11 we see on turfgrasses is largely exudated water. 
It doesn't fall, it rises. Most of it is water exuded or "pumped" out of the 
plant. Light and temperature affect this process. During the night with lower 
temperatures and lower evaporation rates the exuded water accumulates. Apparent-
ly through the process of osmosis root pressures build up to force water out of 
the hydathodes. During daylight hours with higher temperatures and more rapid 
evaporation the reverse takes place. A few investigators have shown that the 
plant system is under tension and water can be taken in by the leaf. If the 
evaporation rate is lm" during the day, however, exuded water will remain and 
somf'times continue to fonn. Perhaps the reason so-called "dew" does not form 
under trees is that the soil is drier and water is not present to be exudated. 
We know that there is a definite relationship to the amount of exudate and the 
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Close observation will show that the orderly, precise arrangement of the droplets 
is due to the location of the hydathodes and that the single large droplet at the 
tip of the blade is much larger than normal if the blade has been cut. These are 
facts and have been documented by a few research scientists. 
Here is what these men had to say about turfgrass disease and exudated water 
J.K. Wilson - 1923. 
"Exudate contains both organic and inorganic materials." The organic materials 
suggest exudate water may have a similar composition to that of the plant sap. 
Hydrogen ion concentration is almost the same as the sap. As plants become older 
the exudate becomes more acid. A substance (sugar enzymes peroxidase, reductase, ~ 
or a combination of them) suggests that nitrates which are taken up by the plant 
are in part reduced to nitrites as they pass up through the plant tissues, and 
that this reduction may continue for some time after the water has been exuded. 
The organic material that is present in exudate water seems to be easily utilized 
by bacteria. Turfgrasses exudate water at different rates depending on the species. 
This is easily seen on turfgrass areas of mixed grasses. The exudated water is 
much heavier on some than on others. The bentgrasses, bermudagrasses, and poa 
annua are prolific pumpers, bluegrasses are medium pumpers, and the fescues and 
zoysiagrasses are the driest or pump the least. 
G.M. Hoffer - 1949. 
Hoffer's Theory: When turf is well fertilized with a quickly available 
nitrogen, the guttated water contains a high concentration of nitrates. The 
nitrate salts cause a chemical burn on the grass leaf. The destroyed cells are 
then decomposed by bacteria to available organic matter. The fungal spores 
germinate and are sustained by the organic matter. If a great deal of thatch 
exists, some of the guttated water is absorbed and held. When optimum tempera-
ture and moisture exists, fungus starts in the thatch and quickly spreads to 
the grass blades at the surface. If the soil is compacted, this will restrict 
the infiltration of guttation fluid and a dangerous concentration of nitrates are 
held at the soil surface. This concentration of nitrate salts will cause a chemical 
burn of the plant stems and pave the way for fungus growth. If a turfgrass area 
is well fertilized with a quickly available nitrogen and the exudated water is 
collected and poured in one spot, a severe chemical burn will result. 
Engle - 1955. 
"Very acid soil conditions favor most of the turf diseases." "Tender 
succulent grass, which has received an excess of water and nitrogen, is suscept-
ible to most diseases." "While high humidity contributes to the softness of 
grass, it also may aid growth of the fungi." "Air movement has a great influence 
on humidity as well as temperature at the turf level." 
Large Brownpatch 77 - 86° 
Pythium 93° 
Copperspot 81 - 86° 
Dollarspot 68 - 86° 
Pink Patch 65 - 73° 
Early morning watering rather than evening has been found to keep turf more free of 
disease. Lime to maintain pH above 6.0. 
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R.M. Endo - 1967. 
Guttated water is the fluid exuded from the fixed, open stomata located 
at the tips of the grass blades. Wehn drops of guttation fluid are placed on 
the leaves of seaside bentgrass and threads of dollar spot fungus are added to 
the droplets, the threads grew sparingly to wel l and caused a variable amount 
of infection . When water was used , the fungal t hreads grew very sparingly and 
failed to cause any infection. When bentgrass seedlings were sp rayed with 
spores of Helminthosporium sorokinanum suspended in gut tated water, the plants 
developed very ·severe symptoms on 99% of them in 2-4 days . Nearly all the 
seedlings were dead after 6 days. Plants inoculated with spore - tap water 
suspensions developed wa ter soaking, yel l owi ng and necros is on 10% of the plants 
in 6-7 days - all plants survived afte r 14 days . Gut tation water increased 
infection and disease. It i nduced acceleration and increase in spore germination. 
One can read i ly see , from the research work done by these scientists, that 
exudated water and disease occurrence are inter-related. 
Many golf course superin t endents have contributed much to the practical 
aspects of this problem. Al though most were not trained scientists, they did 
possess a green thumb and an intuitive sense that enabled them to do the right 
thing at the right time. To mention a few, Carl Bretzlaff, golf course super-
intendent, who was at Meridian Hills Country Club in Indianapolis, would use 
a drying apparatus on his greens when disease weather was upon him. The rig 
consisted of several layers of burlap fastened to an axle mounted on wheels 
and hand pushed over the 11 dew 11 laden grounds. He always kept his greens dry 
and along with the use of fungicides never had any trouble. 
Joe Valentine, golf course superintendent of the famous Merion Golf Club 
in Ardmore, Pennsylvania, relied on the use of hydrated . lime "to change the pH 
and dry the greens" is the way he put it. He would use 5 to 10 lbs. of hydrated 
lime per 1,000 sq.ft. at three to four week intervals during "brown patch and 
dollarspot weather." 
Jimmy Cimito, golf course superintendent at Huntingdon Valley, Pennsylvania, 
relied on severe dragging of the greens during periods of heavy 11 dew 11 and disease 
weather. "Dragging the greens breaks up all that mold. he would say, as soon as 
the mold starts up again, drag it some more - keep the greens dry too. 11 
Marshall Farnham , golf course superintendent, Philadelphia Country Club, 
firmly believed in early morning watering during the many years that I knew him. 
I cannot recall his experiencing any difficulty holding grass on his greens. 
Trained in plant breeding and having graduated from Cornell University, he was 
well versed in the science of turfgrass culture. I always felt that he related 
exudated water with the incidence of disease and although neither of us had a 
pat answer, we agreed that dilution of exudated water with early morning watering 
was a good practice. 
Oscar Bowman, golf course superintendent at Worham Country Club, St. Louis, 
Missouri, when he was superintendent at Algonquin would say, "Top dressing does 
more to prevent and control disease than anything else. 11 A firm believer in top 
dressing, he has always relied on this important cultural practice and its value 
is reflected in his superb greens. 
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Other golf course superintendents, too numerous to mention, had, I found, 
a number of things in corrmon with these men. First, they all had a 11 green 
thumb 11 , that is the natural ability to get plants to grow. Second, they all 
practiced good cultural methods, making sure that everything was in balance, 
and third, especially during critical disease peri ods, they used methods that 
more or less kept the turf dry. Without knowi ng about exudated water, they 
sensed that there was a definite re 1 ati onshi p between heavy 11 de\'1'1 and disease . 
Another factor which should be brought out in th i s di scussion of exudated 
water is the strong possibility that turfgrasses are also injured and perhaps 
killed by accumulated salts carried in the exudated water. Marloth in Egypt 
in 1887 found salts on the leaves of t amarix as the result of exudated water 
residue. Lepeschkin in 1906 found glucose and basi c oxalic acid. Klein in 
1913 found that on some plants nitrate salts were deposited on the leaves as 
residue from exudated water. Marloth reported the following after collecting 
the salts from the leaves and stems. The dry sal ts consisted of: 
51.9% CaC05 12% MgS04H2o 4.7% MgCl 3.~% MgHP64 5. 5% NaCl 
- Calcium Carbonate 
- Magnesi um Sul phat e 
- Magnesium Cl ora t e 
- Magnesium Orthophosphate 
- Sodium Chloride 
17.2% NaNO 
3.8% Na2cd3 
- Sodium Nitrate 
- Sodium Carbonate 
We know that plant injury will occur when a high concentration of salts is present 
in the soil solution. Seeds are also affected. It has also been shown that 
injury will result by all soluble salts whether they contain plant nutrients 
or not. If we look at some of the fertilizing materials used on turfgrasses, we 
find that many have a high salt i ndex: 
Material 
Nitrate of Soda 
Ca lei um Nitrate 
Ammonium Sulphate 
Arrmonium Nitrate 
Muriate of Potash 
Urea 
Potassium Nitrate 
Sulphate of Potash 
Ammonia, Anhydrous 
Diarrmonium Phosphate 
Superphosphate, 20% 
Salt Index 
100.0 
72.8 
53.7 
49.3 
31.9 
26.7 
20. 1 
14. 1 
9.4 
7.5 
6.4 
The salt index of a fertilizer indicates its relative tendency to cause seedling 
injury or crop burn. Marloth's work seems to support the theory that exudated 
water containing a high concentration of various salts can cause injury in one 
of three ways or in combination. 
1) As the exudate forms and the water evaporates, the salts accumulate 
on the leaf. When these salts reach optimum concentration, they cause a leaf burn. 
2) If the exudate falls and is absorbed by the thatch and held there, plant 
stems can be injured or burned when the salt concentration reaches a toxic level. 
3) If the exudate is washed into the soil root zone and high concentration 
of salts is fanned in the soil solution, then root burn and injury can occur. 
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Theory 
Turfgrasses can be injured or killed from the effects of exudated water 
under certain conditions. 
Exudated water is the result of the natural biological function of grass 
plants. It is the result of normal transpiration and is a continuous function 
of normal healthy plants. If normal exudation is stopped or retarded in any 
way, the grass plants may suffer. 
Exudate water is formed on the leaf at the open stomata along the sides of 
the blade and at the tip. If the grass blade is cut and open cells are exposed, 
exudation will be profuse in th is inj ured area. 
Exudated water evaporates as i t forms during periods of low humidity. It 
accumulates during periods of high humidity. Humidity levels are always much 
higher in the micro zone where grass grows . {The micro zone can be considered 
to exis t from ground level to the level of the grass mowing height . ) Exudated 
water has the same pH as the plant sap and soil water. It contains all of the 
nutrients available to the plan t . If tests of exudated water are made for the 
determination of NP Kand other elements, the results will show only the 
nutrients the plant is picking up . Low or excess nutrients will be present in 
the exudated water. 
When exudated water evaporates, the solid portion contains salts and other 
substances. 
If the exudated droplets remain undisturbed and evaporate while on the leaf, 
the remaining salt, etc., will accumulate. 
If the pure exudated water droplets contain a high concentration of nitrates 
and fall to rest on the flat surfaces of lower leaves, burnign of the live tis~ue 
may result. If the pure exudated water droplets fall into a thatch layer, under 
certain conditions the exudate will be absorbed by the thatch. Research has 
shown that thatch can and does absorb and contain toxic substances that causes 
severe injury to turf. 
Exudated water when diluted with irrigation water becomes harmless provided 
the diluted exudate is washed into the soil water. If the soil beneath the turf 
is open and porous, this process is facilitated. If the soil is hard and compacted, 
the salts from the exudated water will be held at the soil surface. When the 
concentration of salts reaches toxic levels, burning of the stems may occur. 
If the soil surface is compacted and relatively impermeable to water, the 
exudated water that falls may with irrigation be carried along the soil surface 
and concentrate in pockets and small depressions causing injury of an uneven 
nature. This same process may occur in thatch. Concentrated salts from exudated 
water may be washed out of the thatch into low lying areas or pockets causing 
damage there. 
Exudated water contains the proper nutrients to support bacterial activity. 
Turfgrass diseases thrive on t he nutritive content of exudated water. 
Dr. Endo has shown that the mycelium of the fungi penetrates the droplet for 
nourishment. Mycelial growth is greatly accelerated when exudated water is 
available. 
Accumulated exudated water held in the thatch and the soil surface is a 
perfect nutritive medium to support fungal growth. 
A-33 
Exudated water, according to Dr. Endo, will increase infection and disease. 
It will also accelerate an increase in spore germination. 
Edudated water is produced at different rates and this seems to be deter-
mined by a number of factors. 
1. Grasses of different species apparently because of their biological 
structure have the ability to exudate water, each at a given rate. 
Among the popular turfgrasses, their exudating rate can be shown as follows: 
Bentgrasses - High Bluegrasses - Medium 
Bermudagrasses - High Fescuegrasses - Low 
Poa annua - Medium High Zoysiagrasses - Low 
The rates at which these grasses exudate water can be directly related to the 
incidence of disease. The bentgrasses and the bennudagrasses are highly 
susceptible to many diseases. The bluegrasses are moderately susceptible. The 
fescuegrasses and zoysiaqrasses are the least susceptible and, of course, are 
the driest of the grasses. 
Soil water, which is available to the grass plant, also is a determining 
factor as to the amount of exudated water. 
Temperature and rate of growth, depth of root system, and frequency of cut, 
all play an important part relative to the amount of exudated water. 
Wetting agents that apparently stop the formation of 11 dew 11 in reality 
only reduce the surface tension of the droplets. They cannot adhere to the grass 
blade and run off as they fonn. This may have some beneficial effect although 
accumulation of salts could occur in thatch and at the soil surface. 
Some of the foregoing statements are fact, some theory. Needless to say, 
there is enough evidence on the relationship of exudated water and turfgrass 
problems that this whole subject should be thoroughly and scientifically investi-
gated. Until we can get the answers to some of these aspects of exudated water, 
we must continue to grow turf as best we can. Following is a suggested approach 
by H. B. Musser. 
H. B. Musser 
Turf Management 
Conditions favoring fungus diseases: 
· 1. moisture 
2. temperature 
3. soil acidity 
4. soil fertility 
5. matted turf 
Cultural 
1. 
2. 
3. 
4. 
5. 
practices: 
Provision for adequate surface and subsurface water drainage. 
Good air circulation over greens. 
Correction of surface compaction with suitable aerating tools. 
Modification of heavy soils by a program of aerating and top dressing 
to build a porous layer. 
Adjustment of soil reaction to pH 6.0 or higher. 
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6. 
7. 
8. 
9. 
What to 
l. 
2. 
3. 
4. 
5. 
6. 
7. 
Use of more slowly available nitrogenous fertilizers in quantities 
that will produce normal growth without over stimulating. 
Provision for a constant supoly of available phosohate, potash, 
and trace ·e 1 ements. 
Adjustment of watering practices to provide as long intervals between 
applications as practicable. Continuously saturated turf must be 
avoided. 
Elimination of matted or spongy turf. 
do during periods of stress: 
Practice early morn i ng watering. (This dilutes the exudated water 
and dries green before mowi ng.) 
Use sufficient water to wash exudate into the soil. (Possibility 
of .salt accumulation is minimized.) 
Use high pressure and direct steam directly into turf. (The fungi 
mycelium can be mechani ca lly destroyed at least temporarily by the 
force of the water.) 
If a disease attack seems uncontrollable, drag mat the green i n t wo 
or three directions, then mow. (This will mechanica l ly destroy t he 
mycelium of the fung i at or near the surface of the turf.) 
If severe thatch is present and fungicide will not control the spread 
of the disease, try light vertical mowing. (Verti-cutting will 
mechanically destroy the fungi mycelium.) 
Top dress lightly. (Top dressing does something to turf for which 
no substitute .can be found. It will mildly stimulate the turf, 
dry it somewhat to help retard fungal growth.) 
Lime. (If disease is rampant, dust with 5-10 lbs. of hydrated lime 
per 1000 sq.ft. at 3-4 week intervals. Although this amount of 
hydrated lime is small, care should be exercised when applying it. 
Grass must be dry or a burn wi 11 result. Apply after exudated water 
has evaporated. The hydrated lime should not be watered in, but 
left to remain on the turf until the next watering.) 
I certainly do not wish to leave the impression that exudated water is 
always hannfuL I do feel, however, that during periods of stress its effect 
may become evident. 
Exudation is a nonnal function of the grass plant and as such insures 
nonna 1, healthy growth. 
In closing, I hope that I have stirred your imagination. There is too much 
evidence to ignore the possible effects of exudated water on turfgrass problems. 
On the other hand, we lack documented evidence about the cause and effects of 
so-ca 11 ed "dew." 
Research is not the exclusive domain of the scientist, it is also a part 
of the practical man's job to be inquisitive, to study, and to experiment with 
cultural practices, to help supply some of the answers. 
Even if we cannot prevent some of these problems from occurring, it would 
be comforting to know why the grass died. 
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INSECTS IN TURF AND THEIR CONTROL 
John C. Schread 
The Connecticut Agricultural Experiment Station 
A perfect substitute for well-kept turf has not been found. Although 
artificial grass has been used in a limited way, it has not been clearly 
demonstrated that it may ever replace natural grasses for golf course 
putting green purposes. 
Attractive and serviceable golf course turf is the final reward for having 
provided the basic requ i rements of proper soil mixtures, varieties of grass and 
moisture. Despite these considerations, conditions sometimes arise which result 
in deterioration of greens, tees, and fairways. When a situation is incorrectly 
diagnosed, a loss of time, capital, and grass may be experienced. Such 
conditi on s actually occurred in relation to the annual bluegrass weevil, 
Hyperodes anthrosionus, during the late l950's and early 1960's. A few clover 
weevils, Hypera post1ca, were sometimes found in association with .!:!_.anthracinus. 
Never were they sufficiently numerous to play an important part in the loss 
of annual bluegrass. 
The Annual Bluegrass Weevil 
For many years the decline of annual bluegrass (Poa annua) in golf course 
turf, especially noticeable in fairways and tees, had been attributed to unfavor-
able hot humid weather during the su1T1T1er months. It is now believed that some 
of the loss was due to Hyperodes. The feeding activity of the insect in con-
junction with unfavorable weather has from time to time resulted in die-out of 
Poa annua. 
Our experience with the bluegrass weevil and its control has been limited 
to the last two seasons. In 1967 one golf course in Connecticut indicated 
serious trouble from the pest. All of the fairways at Wee Burn Country Club, 
Noroton, were to a greater or less extent infested. Several fairways were 
badly damaged and many patches of grass were dead or dying. 
Weevil counts made on June 29, 1967, in badly infested areas ranged from 
50 to 100 per sq.ft. Upward of 90% of the individuals were in the pupal stage. 
About 1 out of 10 pupae had transfonned to the adult stages. None, however, 
was found on the surface of the turf. The situation in 1968 was noticeably 
different. Examinations made on June 20 showed that 93% of the weevils were 
in the pupae stage with the remaining 7% prepupae and adults. No adults were 
found on the surface of the ground nor in the grass. 
Larvae, pupae, and adults were found at a depth of 1 to 2 inches below 
~ the surface of the fairways. It was clear that where thatch occurred (although 
quite shallow), all stages of the weevil were adjacent to its lower surface--
none was found in the thatch. 
There is one annual generation of Hyperodes in Connecticut. The adults 
emerge during late June and July. In 1967, 85% had emerged by July 12. The 
adults enter reproductive diapause after emerging and remain so until spring 
of the following year. 
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In order to obtain information on the whereabouts of the adults during 
the summer and fall months of 1968, 12 x 8 x 0.5 inch ply boards were lacquered 
bright yellow and after drying, coated with a tanglefoot-like material. They 
were used as traps in the roughs adjacent to two fairways that had been heavily 
infested with weevils in June 1967. The traps were examined 30 times between 
July 23 and November 5. On each occasion, the number of trapped adult weevils 
was recorded. The traps were then cleaned, re t reated and replaced in the rouqhs . 
In all, eight adult weevils were recorded, the last ones (2) on October 21. 
Trappinq will be resumed in the spring of 1969 to determine the peak of 
adult abundance. This information will serve as a guideline to the time of 
the year when insecticides will be most effective in killing the weevils. 
Control . 
Unt i l recently control of the annual bluegrass weevil has posed a serious 
problem. Complaints concerning poor results with DDT were frequently heard 
during the early l960's. Certain additional chlorinated hydrocarbon compounds 
appeared to be more effective for the purpose. In consideration of this 
information it was suggested that heptachlor emulsion be used in 1967 at the 
rate of about 2 pounds active per acre. Treatments were made 4 times at inter-
vals of 7 days during July. With the exception of the first treatment on 
July 5, subsequent applications of heptachlor were not watered in; hence most 
of the .insecticide was permitted to remain on the grass foliage where it would 
be in immediate contact with adult weevils as they emerged from treated areas 
or migrated into the fairways from nearby rough. 
Examinations made on several occasions, from the time of the final treat-
ment until late summer, showed that all adult weevils had been killed. Dead 
ones were found but no live ones were seen. All 18 fairways were relatively 
free from weevil infestation in 1968. Treatments were not needed during this 
season. 
Additional Experiments 1967 and 1968 
In mi~~September, 1967, aldrin and dieldrin incorporated (separately) in 
Milorqanite· as a diluent were used at the rate of 2 lbs. active per acre on 
one acre plots in infested fa1rways. The tests were repeated in April of 1968. 
Control data taken on June 20, 1968, indicated no weevil infestation in the 
treated areas. Adjacent untreated areas yielded an average of 6 weevils (all 
pupae) per sq.ft. of turf. 
An additional experiment is now in progress in which 72% chlordane 
emulsion was sprayed onto 2 acres of fairway turf (July 10, 1968) at the rate 
of 4 pounds· of active insecticide per acre. 
Sys~emic insecticides r_:iw prove to be m9re lasting in their effectiveness 
for weevil control. Furadan 10% granular was used on June 20, 1968 on one 
acre of infested fairway at the rate of 2 lbs. active_per acre. Control data 
will be available in June J9-6.9. Two systemics, Cygon((Vand DiSyston@, in addition 
to Sevin and GS13005 pesticides, which ar~ non-systemic, will be added to the 
list of test materials in April of this year. 
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Cutworms 
Frequently cutworms injure fine turf seriously. Some species are more 
destructive than others. The larvae remain concealed just below the surface 
of the ground during the day coming out at night to fee d. Grass blades are 
cut off at their base leaving small, irregular, closely cropped brown spots 
in the turf. Several generations occur each season. 
Sod Webwonns 
Sod webwonns are most injurious in dry seasons. The dirty gray moths 
rest during the day, fly at night depositing t heir eggs at dusk. Larvae 
feed at the base of grass plants after dark giving a lawn a moth-eaten 
appearance with many small brownish areas especially noticeable in bent turf. 
There are 2 to 3 generations a year. 
Chlordane 50 percent wettable powder used at the rate of 5 ounces in 3 
to 4 gallons of water applied to 1000 square feet of infested turf should 
qive desired control. 
Leafhoppers in Turf 
During seasons of severe drought leafhoppers may become a serious menance 
to turf. Frequently injury is more widespread and noticeable in late summer 
because it is then that the insects are most abundant and the turf lacks vigor 
owing to reduced moisture. Both the immature and adult stages of the insects 
suck the life giving juices from the grass foliage causing discoloration and 
a dried out appearance to the turf. 
Control of leafhoppers may be accomplished by using chlordane as indicated 
for control of sod webwonns. 
Hairy Chinch Bug 
During seasons of hot, dry weather, the hairy chinch bug (Blissus leucopterus) 
multiply rapidly reaching epidemic status by mid-summer. It was obvious to 
superintendents that this situation prevailed for about 6 seasons after 1960. 
The situation lessened during 1967 and 1968. The decline in chinch bug abundance 
during these two seasons is attributed to wetter weather in June than formerly. 
The adult chinch bug and its larval stages are tiny insects which could 
hardly be expected to do so much damage to turf. However, enormous numbers 
make up for its small size. 
Chlordan~ is no longer reliable for the control of the pest. Insecticides 
such as Sevin\G> , Diazinor([Y , and ethion will control the species. They should 
be used as soon as the -nsects become noticeable in late spring and early 
summer. Repeat treatments may be resorted to when necessary. 
More recently newer pesticides sold under the following b~nd names can 
be appLl.ed to in~sted turf V,ljth dependabl~results: Trithion , Bano18J , 
Baygon~ , Akton~, Gardena~ , and Dylox~. 
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TURF TREATMENT AND THE BALANCE OF NATURE 
Ha im B. Gunner 
Department of Environmental Sciences 
Institute of Agricultural and Industrial Microbiology 
University of Massachusetts 
A 1 though there a re a number of e 1 ements genera 11 y considered to be of 
critical importance for living tissue, it is essentiall y the fate of two of 
these, carbon and nitrogen , which preoccupy us most . Carbon provides the 
skeleton of all living matter , and nitrogen is the distinguishing element 
of protein that materi al which characterizes the fundamental units of bio-
logical machinery, the enzymes . It is, therefore, ironic to contemplate 
that though life is heavily dependent on carbon, it should comprise only 
0.03% of the atmosphere, and must, therefore, be continually recycled from 
carbon dioxi de in the atmosphere to plant and animal tissue, to the humic 
material in the soil which in turn recharges the atmosphere with gaseous co2. 
In the case of nitrogen, a paradox of a different order exists. The 
atmosphere consists of 79% N?, and, although profligate in this element, 
nature has made nitrogen extremel y sluggish and difficult to bring into the 
cycle of life. In fact, only a very narrow channel exists through which 
nitrogen may be activated and funneled into our living systems. This channel 
is open to only four groups of organisms, the rhizobia, which in symbiosis 
with the legumes fix nitrogen; the genus Azotobacter and the genus Clostridium, 
the one aerobically and the other anaerobically fixing nitrogen into their 
cells; and finally the algae. With an ironic twist, at the same time that 
nitrogen is being brought into biological activity, there are groups of 
organisms in nature, the nitrifiers and the nitrate-reducing organisms, which 
create leakage points through which nitrogen is either leached away from the 
plant root zones into drainage waters, or volatilized back into the atmos-
phere as N?, nitrogen oxide gases. Most significantly, for both carbon and 
nitrogen transformations, man is dependent on the microbes of the soil; in 
the one instance to free the carbon for re-use; in the other to activate the 
nitrogen and retain it for biological use so that we must, therefore, be 
extremely sensitive to all events which affect these microorganisms. 
One family of compounds threatening microbial populations is being 
subjected to scrutiny by biologists and ecologists; that group clustered under 
the general name of pesticides. With the advent of the chlorinated hydrocarbons, 
the surprised recognition emerged that there were compounds which microorganisms, 
for all the breadth of their biodegradative abilities, could not attack. Soon 
it was further suspected that not only did these pesticides remain in the soil 
and continue to exercise their pesticidal activity but that degraded fragments 
of the parent compounds were also operative and could in fact influence the 
structure of the microflora and fauna of the soil. One such insecticide, the 
organophosphate Diazinon, has been extensively studied in our laboratories for 
the past five years. Although the original compound is no longer evident in 
the soil after a week or two, Diazinon whether applied to the soil or to plants 
was found to further exercise a sharply selective effect on the soil microflora. 
At first, microorganisms of the genus Arthrobacter predominated, but within 
six months this group was supplanted by actinomycetes of the Streptomyces group. 
This pattern of succession, it was found, was actually determined by the 
structure of the Diazinon molecule. Neither of these groups of organisms could 
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attack the entire molecule by itself, but when the insecticide was exposed 
to the action of both together it was oxidized to carbon dioxide and other 
breakdown products. 
The most significant insight resulting from this work was provided by 
the explicit application of Diazinon as a selective tool. A model system 
could be elaborated in which the question could be posed: What would be the 
w effect on the successor population in soil or water if through the action of 
Diazinon one group of bacteria became dominant? When, in fact, systems were 
developed in which Arthrobacter, the dominant fonn in earlier studies, was 
the sole source of nutr1t1on for groups of protozoans and tubificid wonns, 
it was observed that both these groups were repelled and disrupted by 
diffusible cytotoxins secreted by Arthrobacter and, could not survive with 
the Arthrobacter population as a substrate. 
" 
The implications of these experiments are, therefore, highly suggestive: 
The application of pesticides or other amendments may have a continuous 
effect on the delicate inter-relations amonq the myriad populations of the 
soil ecosystem. The dislocation of one population, particularly of bacteria 
will soon be reflected in the failure of successive higher fonns and ultimate-
ly may lead to a disruption on an expanding scale from even the most minute 
point of origin. In particular, carbon and nitrogen transofnnations which 
are wholly mediated by bacteria may be disrupted and thereby the biological 
cycles fundamental to life as it has evolved on our planet, touched in an 
irreversible way. It is with a clear consciousness of these possibilities 
that all of us involved in regulating crop and plant growth must, now proceed, 
and accordingly regulate the application of soil amendments, pesticides and 
all other additives that may place potential stresses on the balance of nature. 
THE AFTEREFFECTS OF IRRIGATION 
John C. Harper, II 
Agronomy Department 
Pennsylvania State University 
The dry summers of 1963, 1964 and 1965 created a fantastic interest in 
fairway irrigation throughout the Northeast and especially in Pennsylvania. 
Many people regarded irrigation as a panacea and answer to all their fairway 
problems. Too many golf courses went into irrigation with little or no 
thought to the consequences of such a program. Little regard was given to 
the possible population changes that might occur, the need for fairway renov-
ation, the ability and the authority of the superintendent to handle fairway 
irrigation, the change in players demands, the possible need of a fairway 
fungicide program, and the increased costs of general maintenance. Few, if 
any, especially those who went to automatic systems, realized the additional 
total labor required. Strangely, some courses with snap value, manual fairway 
systems converted to automatic systems because they could visualize huge labor 
savings. Automatic systems should not be installed as a means of saving labor 
costs -- They should be installed as a means of doing a more effective and 
efficient job with a maximum of convenience. 
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Players Demands 
The average golfer qu i ck ly changes hi s attitude on how fai rways should 
appear upon the advent of a fairway irrigat ion system. He immedi ately insi st s 
on 1) a lower height of cut , 2) ever green , lus h, succulent t urf t hroughout 
the entire playing season, 3) soi l moisture utopi a. 
The relationship between height of cut and stand pers i stence is comp letely 
foreign to the average golfer. He feels t he normal reason fo r cut t i ng non-
irrigated grass high i s to enabl e i t to be t ter withstand droug ht condi t ions. 
With water avai l able , this barri er is removed. He wants t he ball to sit up 
1 i ke it is on a tee for every shot . 
Secondl y, he does not understand the physi ologi cal responses of the plants. 
It is difficult to tell him t hat Kentucky bluegrass or red fescue normally 
become semi -dormant or dorman t and of f- color duri ng t he hotter periods of the 
summer . Nor does he reali ze that to force qr ass t o behave phys iologicall y 
abnormally can resu lt in reduced vi gor and increase suscept ibility to di sease, 
i ns ect, and mechanica l in j ury. 
How about soi l mo isture utop i a? The gol fer is ask i ng for an impossibility . 
He wants adequate soil moisture to enable hi m to easily take a divot like he 
sees the touring pros do, he wants suffi cient moisture to make walking pleasant , 
but he does not want it so soft t ha t he wil l not get good roll on his tee shots. 
Population Changes 
Plant ecology varies grea t ly with moistu re . We have known this for many 
years with grass as well as other plants. The changes in the ecology of a 
fairway is the one factor that stands out above all others. We have operated 
for years on the premise and r ightly so, that over-watering tends to favor 
the development of Poa annua. Yet, once Poa annua has become prominent, frequent 
use of water becomes-a must to hold the Poa-annua. 
During the past 10 years, I have seen a number of fairway irrigation 
installations result in an ecology change from acceptable Kentucky bluegrass, 
red fescue fairways to unacceptable Kentucky bluegrass, Poa annua, clover 
fairways. This is not to say that Kentucky bluegrass fairways cannot be 
maintained under irrigation, but to do so requires intelligent water management 
geared to the requirements of the grass rather than demands of the golfer. Un-
fortunately, too often the superintendent is forced to irrigate by the member-
ship at times he knows it is not necessary or may even be detrimental to the 
d esi rabl e orasses. 
Turfgrass literature contains many observations of ecological changes in 
fairways as a result of the mismanagement of water. With this and other 
questions concerning irrigated fairways in mind, a questionnaire was sent out 
to Pennsylvania golf course superintendents in December of 1968. Although 
this information obtained from these questionnaires is limited, it certainly 
indicates trends at least unde r Pennsylvania conditions. 
Ouestionnaries were retu rned from 200 golf courses indicating that approxi-
mately 62% of these courses had irrigated fairways, 38% did not have irr igated 
fairways. Forty-six percent or almost one-half of the irrigated courses · 
reported a population change after 3 years or more of irrigation. Of these 
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reporting a population change, 77% reported a decrease in Kentucky bluegrass, 
52% a decrease in red fescue. In contrast, 81% reported an increase in Poa 
annua and 46% an increase in bentgrass population. Only 4% reported a decrease 
in bentgrass population while 12% reported an increase in weeds other than 
Poa annua. 
The majority (80%) of those reporting an increase in Poa annua indicated 
the increase ranged from 10-40% with approximately 20% indicating a 10% increase, 
20% a 20% increase, 20% a 30% increase, and 20% a 40% increase. A limited 
number (10%) indicated that Poa annua had increased by 80-90% but these were 
courses that had been watering-fairways for 10 years or longer. It is conceiv-
able that the management of these courses was inadequate. 
Certainly not all of the population change can be attributed to the mis-
management of water. Over-watering unquestionably will weaken Kentucky blue-
grass and red fescue thus reducing competition for Poa annua and other weeds. 
However, other management practices nonnally requireiron irrigated fairways 
also tend to reduce Kentucky bluegrass and red fescue vigor. 
The relationship between height of cut and grass species is a definite 
one. The ability of a given grass to withstand mowing is directly related to 
the amount of leaf surface that remains after each mowing. Creeping bentgrass 
with its stoloniferous habit of growth and ability to produce large amounts of 
leaf area near the soil surface can withstand extremely close height of cut, 
(3/16 inch or less), and still retain sufficient leaf surface to produce the 
food needed for nonnal growth. Colonial bentgrass with its numerous tillers 
and occasional stolons can also withstand relatively close cut. Kentucky blue-
grass, however, has a completely different growth habit. Although it develops 
below ground rhizomes, it produces no above ground stolons and grows quite erect 
with the leaves on COIT'mon Kentucky bluegrass growing at approximately a 45 degree 
angle from the main portion of the plant. With relatively little leaf production 
near the soil surface, it is necessary to mow at 1 inch or higher to provide 
sufficient leaf surface for adequate food production. Constant defoliation 
below 1 inch usually results in very weak plants. Progress is being made in the 
selection and breeding of Kentucky bluegrass strains that will withstand closer 
mowing. This improvement is based primarily on the development of more compact 
lower-growing plants having leaf development at greater than 45 degree angles. 
Pennstar, Merion, Fylking, and Warren's A-20 Kentucky bluegrasses are examples 
of varieties able to withstand closer mowing than conman Kentucky bluegrass. 
However, in conjunction with closer cut, the management program as regards irri-
gation and fertilization becomes quite critical. 
It has been our feeling in Pennsylvania that any decision to install fairway 
watering must be accompanied by a decision on the grass species to be maintained 
and the management program, especially watering, to be followed. Under our 
conditions there is no middle road. Either Kentucky bluegrass at relatively 
high cuts (1 inch) and infrequent irrigation at the superintendent's discretion 
or Colonial bentgrass or a mixture of Colonial bent and creeping bentgrasses 
cut at approximately 1/2 inch with frequent watering must be used. In our area 
a regular fiarway fungicide program is an absolute necessity on bentgrass fair-
ways and is becoming more necessary on a reduced scale for Kentucky bluegrass 
fairways. 
One of the biggest problems encountered following the installation of a 
fairway irrigation system is the manner of converting a fairway from non-irrigated 
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bluegrass-fescue to irrigated bentgrass. We find that 75% of the courses 
installing irrigation do little or nothing as far .as a renovation program 
following installation is concerned. Approximately 50% do follow a regular 
yearly overseeding program with, I might add, relatively poor results. Of 
those doing regular overseeding, about 70% use bentgrasses. The most success-
ful conversions from non-irrigated Kentucky bluegrass-red fescue to bentgrass 
have been those courses that followed a complete renovation program using 
some variation of the so-called "scorched earth" policy or to a lesser extent , 
those who have instituted a yearly or twice-yearly overseeding program cutting 
t he bentgrass seed into the soil with one of the newer turf disk seeders 
coupled with some chemical control program for Poa annua. In a few instances, 
I have seen vastly improved bluegrass fairways after irrigation installation 
where water has been used very judiciously i n combination with disk seeding 
of bluegrass. 
As a general rule, we can say that irrigated fairways are more expensive 
to mai ntai n than non- irri gated fa irways and that irrigated bentgrass or bent- · 
grass-Poa annua fairways are more expensive to maintain than irrigated Kentucky 
bluegrass fairways. 
Fungicides 
The need for a fungicide program on irrigated fairways is becoming more 
and more obvious . . On Kentucky bluegrass fairways, Helminthosporium leaf spot 
and Sclerotinia dollar spot appear to be the major problems. Two to three 
fungicide~applications in the spring appear to offer reasonable control of leaf 
spot and considerably reduces the severity of Helminthosporium root and crown 
rot in late su11111er. Dollar spot control has been primarily on a curative rather 
than a preventive basis. Dr. Herbert Cole at the Pennsylvania State University 
while collecting dollar spot isolates has found a considerable number of dolla~ 
spot organisms throughout Pennsylvania that are highly resistant to Cadmium 
fungicides. For adequate control, it is necessary to go to more expensive 
fungicide materials. In several cases, he has come across isolates that appear to 
be resistant to practically all of our present day fungicides but are susceptible 
to the yet to be released Ben]Bte fungicide. 
Superintendents having irrigated bentgrass or bentgrass-Poa annua fairways 
are more inclined to follow a general preventive program rather than depend upon 
a curative program. Unfortunately, relatively few golf course budgets are 
adequate for such a program. 
Again, referring to the Pennsylvania survey, 52% of the golf courses with 
irrigated fairways are using fungicides of one type or another. The materials 
most frequently used certainly would reflect the economics of fairway spraying. 
Forty-four percent of those treating fairways were using Thiram, 43% PMA, and 
many of these were using a combination of the two materials. At the present 
time, these are probably the most ine>.<pensive fungicides. Twenty percent of the 
superintendents were using some of form of.Actidione. Other fungicides report-
edly used included Dyrene, Panogen, Cadmiums, organic and inorganic mercuries, 
Kromad, Daconil, Maneb, Zineb, and Dexon. 
Eighty percent of these superintendents reported the use of fairway fungi-
cides increased their total fungicide bill by 50% or more. Thirty-two percent 
reported their total fungicide bill increased by 100% or more. 
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Mowing 
Mowing is an expensive labor item. Irrigation resulted in increased 
mowing according to 88% of the replies received. Of those reporting an 
increase, 78% said the number of mowings for the season was doubled, 22% 
said the number of mowings for the season was tripled. Fifty-seven percent 
of the fairways were being mowed at 3/4 inch or less and 88% were being mowed 
at 1 inch or less . 
Fertilization 
Increased growth through irrigation means increased need for fertilization. 
Sixty-five percent reported an increased fertilizer budget. A number of super-
intendents indicated that they knew they needed more fertilizer but that their 
budget would not permit it . Fertilizer costs increased by 50% in 71% of the 
cases with the average increase at about 52%. 
Water 
Increases in the total cost of water ranged from practically zero to over 
2000%. No valid comparisons could be made because some courses had their own 
water supply whereas others had to purchase city water or at least supplement 
their own supply with purchased water. 
Weeds 
Forty-eight percent of the superintendents reported they experienced 
considerable weed increase other than Poa annua following irrigation. However, 
most of them also indicated that they did not feel this to be a problem of any 
concern because of adequate chemical control materials available for most weeds 
involved. Clover headed this list (73%) followed by knotweed (55%), crabgrass 
and chickweed (48%), and general broadleafs (38%). In the case of many of these 
weeds, there is no question that the seed was deposited in previous years prior 
to the installation of irrigation and the irrigation practices which followed 
simply resulted in a larger germination at a given time. 
Miscellaneous 
A few other things brought out in the survey may be of interest. Ninety 
percent of the superintendents reported they aerated fairways. Of these, 35% 
aerated once yearly, 47% twice yearly, and 12% four times yearly. 
Fifty-seven percent reported an increase in thatch accumulation following 
three or more years of irrigation. However, less than 1/2 of those reporting 
thatch accumulation increase were removing thatch. I feel very strongly that 
this could be an important factor in the apparent increase in disease incidence. 
In sunmary, the decision to go from non-irrigated to irrigated fairways is 
a big decision not only from the standpoint of cost of installation but also from 
the standpoint of future turfgrass quality and management costs. Before such a 
decision is made, those concerned should carefully consider the following: 
1. The possible population changes in the fairway and the best procedure 
for obtaining the species desired. 
2. The possible need for a fairway fungicide program . 
3. The added maintenance costs that will be incurred through increased 
mowing, fertilization, aeration, dethatching, disease and weed control. 
4. The demands of the membership for better playing conditions. 
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ATHLETIC FIELD SPECIFICATIONS 
John C. Harper, II 
Pennsylvania State University 
Finn wear resistant turf is a must on all athletic fields and play areas. 
The functional value of good quality turf far outweighs the more commonly 
considered aesthetic value. Injuries of all types, and particularly knee 
and ankle injuries, are significantly lower on athletic fields that offer firm 
footing. Over dense, thatched playing fields can be as undesirable as sparsely 
covered fields. Too, there appears to be a direct correlation between respira-
tory disorders and turfgrass quality - especially where dusty athletic fields 
are involved. 
Specifications are not a one-way street. Everyone involved is benefited 
by properly written specifications. The contractor has a better idea what is 
expected of him and can give a more accurate bid that will guarantee him a 
reasonable profit. The school is assured they will have acceptable turfgrass 
areas, and the public has school grounds they can be proud of and that enhance 
the value of the surrounding property. 
No athletic field can be better than the specifications from which it is 
built. Agronomic specifications for turfgrass establishment usually fall under 
8 major headings. Very briefly, I will try to give you some of the most import-
ant aspects of these various headings. 
I. Scope of Contract 
The scope of contract section summarizes all items in the contract for which 
the contractor will be responsible beginning with finish grading. It pennits him 
to detennine quickly whether there are any contract divisions which he will be 
unable to undertake because of lack of equipment or labor, or for other reasons. 
While such an initial outline is not essential, it has proved to be a great 
convenience, particularly where detailed specifications cover various areas and 
involve several pages of special provisions which otherwise would have to be 
examined in detail to get the necessary infonnation. This section should list 
in order all of the major operations that are called for in the body of the 
contract. These operations should be such things as final grading, installation 
of tile drainage and catch basins, removal of trash, stones, etc., furnishing 
and applying lime, fertilizer, and physical conditinning material, and the method 
of applying these materials, furnishing seed of specified species and/or varieties, 
applying the seed in a specified manner, vegetative planting such as sodding, if 
any is involved, repair and reseeding provisions, and the maintenance of the turf 
for a specified period following the seeding. The requirements of the specific 
job will determine \~hich operations should be included in this phase of the 
specifications. 
II. Seasonal and Weather Limitations 
The desirability of seeding during optimum periods and seedbed preparation 
only under favorable soil conditions makes the inclusion of this section necessary. 
Continuation of work at other than specified times or conditions should proceed 
only with the consent of the owner, architect or other designated representative. 
If seedings are to be made in the fall the specifications should clearly point out 
that seeding will not be done prior to a given date or later than a given date. 
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If seeding is to be done in the spring, it should be specified that seeding 
cannot be done later than a qiven date. 
I II. Materials 
This section should list all materials, quality, rate of application, areas 
to be treated, and total amount of material required in a tabular fonn. Included 
among materials would be such things as lime, fertilizer, seed, physical condition-
ers, tile, drainage blanket material, irrigation equipment, pesticides, sod, etc. 
As an example of this 1 is ting of materi a 1 s, you may have the following: 
Material 
Quality 
Rate 
Area to be 
- Reed sedge peat 
- 90% organic matter, 450 to 500% water-holding capacity 
130 cubic yards per acre 
treated - 2 acres, football field and all area within running track 
Total Quantity of Material Needed - 260 cubic yards 
For Liming materials, it might appear as follows: 
Material 
Quality 
Application 
Rate 
Area to be 
treated 
Total Quantity 
- ground agricultural limestone 
50% passing a No. 100 sieve, 98% passing a No. 20 sieve, 
50% minimum total oxides 
- 2 ton per acre 
- 30 acres including all areas to be seeded 
of Material Required - 60 tons 
A tabulation of this type not only assures you of quality materials applied 
at the proper rate, but also enables the contractor to tell very quickly how much 
miterial he will be required to furnish and what the quality of that material 
must be. 
IV. Extent of Areas 
This section of the specifications should describe and define each area listed 
in the foregoing materials tabulation. It should include the location and 
dimensions of each atid be accompanied by a map or plot plan showing the essential 
features of the area described. 
V. Methods 
Successful turf establishment often depends as much on how the job is done, 
as on the quality and quantity of the material used. This section of the specifi-
c1tions should list all operations in their proper order, and should include a 
definite statement of how it is to be carried out. In some operations, it is 
wise to specify wtiat type of equipment is acceptable for doing that particular 
operation. 
l. Finish Grading. 
The definite requirements preliminary to actual seedbed preparation 
should be stated specifically. If a drainage blanket and/or drainage tile 
is to be installed, specific instructions should be furnished on the method 
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and manner of preparing and contouring the subsurface beneath the blanket 
as well as the method of laying down the blanket itself. Drainage tile 
specifications should clearly indicate the type of equipment to be used 
for digging the trenches, the amount of fall in the trenches, depth and 
width of trenches, material and method for covering joints if common field 
tile is used and the type and amount of fill material to be used to back-
fill the trenches. Complete details on catch basin installation should 
be included. 
The design and specifications for underground irrigation systems should 
clearly indicate manner in which the pipe is to be laid, the size, width, 
and depth of trenches, the type of connections used and design of risers, 
proper provisions for thrust blocks and adequate winter drainage of the lines. 
If trash and stones must be removed, the character of such material 
should be indicated, including the minimum diameter of stones to be removed. 
Where surface of any area to be filled to brinq to grade level has been 
compacted by heavy grading equipment, the specifications should require that 
such areas be plowed or otherwise loosened to a depth of at least 5 inches 
before the top fill is placed. 
This section should provide, also, that the entire area be brought to 
rough grade prior to the start of seedbed preparation. 
2. Seedbed Preparation 
A complete outline of the method to be followed on each area listed 
in Section IV should be given in this paragraph. The various operations 
should be listed in the order in which they are to be carried out. 
Nonnal operations include: 
A. Unifonn distribution of lime, basic fertilizer, soil conditioning 
materials, and any other materials that are to be worked into the soil. 
B. Tillage with specified equipment and thorough mixinq of the materials 
listed in A, above, to a minimum depth of 6 inches. 
C. Finish grading without pockets, soft spots, etc. 
D. Unifonn distribution of starter fertilizP.r. Incorporation of starter 
fertilizer into too inch of soil by raking or other acceptable methods. 
3. Seeding 
Seed should be broadcast unifonnly over the area to be seeded. Total 
amount of seed should be applied in two applications with the second appli-
cation made at right angles to the first application. The type of equip-
ment to be used should be specified and the method of covering and finning 
the seed in contact with the soil should be outlined. 
Mulching should include the desired method of application of the 
specified material. Where hay, straw, or any material is used that is 
subject to being blC>Wn off by the wind, an adequate stabili .zation method 
should be required. The mulching specification also should provide for its 
removal, if necessary, following emergence of the young grass. 
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4. Vegetative Planting 
Seedbed preparation for vegetative planting should be as outlined 
in subsection 2, A,B,C,D, above. The method of planting, whether is 
rows, or broadcast, should be specified. If row-planted, they should 
be covered lightly bv backfilling. If broadcast, they are to be covered 
by broadcasting prepared topdressing material followed by light rolling. 
This specification should include orovision for regular watering until 
plants are well-rooted and have started to make new growth. Specifications 
for setting plugs, sprigs, or crowns should include requirements for 
thorough firming of soil around the material and regular watering until 
they have become established. Where vegetatively planted areas are to 
be overseeded the seeding specifications should follow the seeding outlines. 
5. Sodding 
The same type of seedbed preparation should be specified as for seeding 
or vegetative planting. Before the sod is placed, the surface should be 
firmed with a light roller and, if dry, dampened by watering with a fine 
spray. The method of laying the sod should be outlined with provision for 
sealing the joints with screened topsoil or prepared topdressing material. 
Regular watering until the sod is rooted also should be required. 
VI. Repairs 
Provision for repair of areas where a satisfactory stand of grass has not 
been obtained sometimes are included in seeding contracts. Essentially, this 
amounts to a guarantee of the job by the contractor and almost invariably results 
in a high bid price. It is felt in many situations that if the specifications 
are adequate, the chances of seeding failure are so slim that it is not economic-
ally feasible to have a repair clause in the contract. In the event of a seeding 
failure in some areas it is often cheaper to recontract the seeding operation in 
comparison to the additional amount that would be added to the bid if a repair 
clause were included. If a repair clause is included in the specification, it 
should indicate that all areas that do not show an initial stand of a minimum 
of 1200 desirable turfgrass plants per square foot should be reseeded at the 
expense of the contractor. Minimum size of repair areas must be designated. The 
preparation of areas for reseeding shall consist of loosening the surface soil 
with an acceptable tool, and in a manner acceptable to the owner or his represen-
tative. The quality of seed, mixture used, and rate of seeding shall be the same 
as for initial seeding unless otherwise mutually agreed. 
VII. Initial Maintenance 
Where large areas are involved, seedings often are made at different periods. 
This often results in need for maintenance such as mowing and watering on 
portions of the area before final acceptance of the entire job. In such cases, 
it is desirable to include an item in the contract making the contractor responsi-
ble for any necessary maintenance of turf after establishment and before final 
acceptance. Such a provision should always state specifically what is required. 
Items co11111only included are frequency and height of mowing, and adequate irrigation 
where water is available. Maintenance could also include the removal of all mulch 
from seeded areas at any time prior to the first cutting if requested by the owner 
or his representative. It is sometimes desirable also to require traffic discipline 
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by the contractor in areas where there is danger of severely injuring the 
young grass or by too early or uncontrolled use. 
VIII. Basis for Payment 
The provisions of this section can be adapted to meet the requirements 
of the particular job. It should set forth the basis and time of payment 
and should include any penalty or completion date clauses which may be 
desirable to insure prompt execution. Bids submitted by the contractor should 
be based on a cost price of all materials and operations covered by the 
specifications or bids may be submitted at a specified price per unit of area 
(per thousand square feet or per acre). If arP.as are involved requiring 
different treatments, unit prices for each mu6t be submitted. If bids are 
submitted on a unit of area basis, total areas will be computed to nearest 
1/10 acre if on an acre unit basis, and to nearest 100 square feet if on a 
thousand square foot basis. 
In addition to these basic sections of the specifications, the drawings, 
plot plans, and specifications should be carefully checked for such things as 
surface and sub-surface drainage, soil modification, irrigation installation, 
etc. In the case of athletic fields, orientation of the field is of some 
importance. If the fields are to be used for night play, orientation is not 
a serious consideration. However, if they are to be used for late afternoon 
play, fields should be oriented "north and south" to prevent one team from 
having the disadvantage of looking directly into the setting sun. Each athletic 
field must be designed for the type of use it is to receive. For example, a 
football field should be turtle-back crowned from the center of the field to 
the sidelines with an approximate 12-18 inch drop. As a football field is 160. 
feet wide, this 12-18 inch drop would result in a slope of approximately 1.30% 
to 1.87%. Football fields are not acceptable for soccer play. The crown on 
football fields makes it extremely difficult to play certain shots such as 
corner shots and to adequately control the ball. Soccer fields may vary from 
a minimum of 150 feet in width to a maximum of 300 feet in width, but regard-
less of the width of the field, the slope from the center of the field to the 
sidelines should not exceed one percent. Baseball diamonds should have a one 
percent slope from the edge of the pitching mound to the base paths. The 
outfield should be slightly crowned in three directions from the back of the 
skinned area to the foul lines and the fence with the slope not exceeding one 
percent. 
Soil modification of many athletic areas is desirable and often justifi-
able. Specifications prepared by architects for the modifcation of athletic 
field soils are often a classic example of the lack of knowledge of the 
architect in this field. Research has shown that with a given type of soil 
modifying amendments must be applied in excess of a given amount if any 
advantages are to be obtained from their use. The use of amounts smaller than 
this threshold value will be of no benefit whatsoever. As an example, on the 
Hagerstown silt loam soil in the University Park area, coarse sand must be added 
in amounts exceeding 50% by volume of the total volume or there will be no 
appreciable benefit to the soil as far as infiltration is concerned. Amounts 
less than 50% will be of no value but will be quite costly. This threshold 
value also changes drastically with the type and size of material used. In the 
foregoing example, the sand in question ranged from approximately 1/2 to 2 milli-
meters in size. If a sand of approximately 1/4 millimeter in size is used, it will 
be necessary to add approximately 80% sand by volume in order to obtain the same 
infiltration rate. 
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Athletic Field Maintenance 
The following outline is offered only as an approximate guide to athletic field 
maintenance. Due to weather fluctuations and localized conditions on your 
specific athletic areas this schedule may vary especially as regards timing of 
operations and application of materials. 
I. Early March 
1. Seeding on the honeycomb 
Kentucky 31 tall fescue 
Kentucky bluegrass and/or red fescue 
2. Soil Test 
II. Mid-March - April 
1. Clean-up - removal of all debris 
2. Aeration 
Heavy 6-8 times over with spoon-type aerator provided seed has not 
begun to genninate. Aerate 8-10 times over .if broadcast overseeding 
is to be made. 
3. Overseed 
Broadcast seeding after aeration. If new type turf disk seeder is 
available apply 1/2 of seed broadcast and 1/2 cut in with seeder. 
If center of field is completely bare, prepare seedbed and seed 
in conventional manner used for new establishment. 
4. Fertilization 
According to soil test. Where no soil test is available, apply 
20-30 pounds per 1000 sq.ft. of a turf-grade 10-5-5 or equivalent 
fertilizer. Drag area with mat or steel fencing if area was overseeded. 
5. Chickweed - Broadleaf weed control 
Cannot be done if any seeding has been done. Dicamba plus 2,4-D or 
MCPP plus 2,4-D. 
6. Mowing 
Height - l 1/2 to 2 1/2 inches depending on grass species. 
Frequency - Remove no more than 1/4 to 1/3 total leaf surface at a 
given mowing. 
III. Mid-April - May 
1. Disease control 
Leafspot on Kentucky bluegrass 
2 to 4 applications at 2 to 3 week intervals 
2. Crabgrass control - pre-emergence 
Siduron, DCPA, Bensulide 
Siduron only if any seeding has been, done. 
3. Knotweed control 
MCPP or Dicamba - Do not use if seeding has been made. 
4. Insect control 
Grubs - Treatment may be applied anytime ground not frozen. 
Sod webwonns - Begin to look for their activity. 
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5. Mowing 
As previous 
6. I rri gati.on 
As previous . 
IV. Throughout summer 
. , :. 
1. Crabgrass control - post-emergence 
2. Knotweed control 
3. Mowing 
4. Irrigation 
5. Disease control 
Root and crown rot may be a problem if leafspo~ was severe and not 
checked in spring. 
6. Insect control 
Sod webworms Check your state recommendations .. 
Chinch bugs 
V. Late August 
1. Aeration . 
1 to 3 times over, may requ~re . irrigation prior to aeration 
2. Fertilization 
According to soil test 
No soil test .. as in spring 
· Drag 
3. Weed control 
Broadleaf weeds 
Knotweed and crabgrass - too late, seed has fonned. 
4. Mowing 
5. Irrigation 
6. Insect control 
Chinch bugs 
Sod webworms 
VI. · Mid-September - Mid-October 
1. Aeration and overseeding 
Light aeration and light overseeding of improved ryegrass (Pelo, Manhattan, 
NK-100} every two weeks may be. helpful. 
2. Mowing 
3. Irrigation 
VI I . November 
1. Aeration 
Heavy, 6-8 times over, leave holes open 
2. Basic fertilization 
Phosphate and/or potash according to soil test only. 
3. Lime · 
According to lime requirement test. 
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PENNSYLVANIA TURFGRASS SURVEY 
John C. Harper, II 
Pennsylvanis State University 
A comprehensive turfgrass survey for Pennsylvania has been Ol1E!Of the goals 
of the Pennsylvania Turfgrass Couftcil since its inception. For those of you 
who are not familia-r with the Pennsylvania Trufgrass Council, 1t is a non-profit 
organization consisting of two representatives from each organization in the 
state that has any connection with the growth of turf or the supplying of 
materials and equipment used in the turfgrass industry. For example, each golf 
course superintendents' association has representatives, the fertilizer industry, 
the chemical industry, the cemetery associations, state departments such as 
highways and fish and wild , life, etc. · 
For a number of years, a conimittee existed in the Pennsylvania Turfgrass 
Council to attempt to collect the necessary data. After several years, it was 
agreed that this was impossible because l) conm1ttee members had regular full-
time jobs and could not spend sufficient time on the survey, 2) they did not 
have the experience and knowledge to conduct such a survey, and 3) operating 
funds were limited. In the late winter of 1967, a meeting was called of the 
survey comnittee with the ad\tisory board to discuss means of raising funds 
to have the survey made by a qualified agency. During the course of the meeting, 
it was .suggested that the Director of the Pennsylvania Crop Reporting Service, 
Pennsylvania Department of Agriculture, be contacted to give us some idea of 
what we might expect in the way of costs to conduct such a survey. Mr .. Dewey 
Boster, then head of the Pennsylvania Crop Reporting Service, joined us that 
same afternoon and in the ensuing conversation pointed out that the Pennsyl-
vania Department of Agriculture recehes funds from harness racing revenue to · 
be used at the discretion of the State Secretary of Agriculture. A proposal 
was drafted and presented to the Secretary of Agriculture requesting a ccxnbined 
project between the Pennsylvania Department of Agriculture, the Pennsylvania 
State University, _ and the Pennsylvania Turfgrass Council. To qualify for ·such 
a project, the Pennsylvania State University was required to supply a certain 
percentage of the needed funds or in kind. The term 11 in kind 11 refers to project 
support other than direct funds. As a result, a member of the University's 
Agricultural Economics Section and I were assigned to help the Pennsylvania 
Crop Reporting Service for a specified period of time in . conducting this survey. 
I will not attempt to go into . the various methods used in compiling the 
survey information, except to say th.at the survey was conducted by presently 
accepted survey methods, including nta11 sampling, field agents for personal inter-
views, and the auditing o.f records of other agencies. The data collected was 
then analyzed by accepted stBtist1cal means. 
The Pennsylvania Crop Reporting Service began the actual survey in late spring 
of 1967 and ccxnpleted the survey and statistical analysis in November of 1967. 
At the present time, a bill has been introduced into the legislature to put turf 
on a continuing yearly survey basis ~s is done with most of the state's other 
agricultural crops. This same bill would also provide additional extension and 
research personnel for the University. 
With this rather sketch background, I would like to point out some of the 
results of this survey. The suryey. itself gives a much finer breakdown than I 
can present to you in a short time. For example, in the case of fertilizer used 
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on golf courses, we have not only the total cost figure, but also a breakdown 
on complete fertilizers, soluble nitrogen materials, organic nitrogen materials, 
synthetic organic nitrogen materials, etc. On seed, we have not only a total 
value, but also a breakdown on bluegrass, bentgrass, fescues, etc. These figures 
are further broken down for 9 and 18 hole courses, private, semi-private, public, 
and municipal courses. 
Turfgrass certainly has a great impact on the economy of Pennsylvania. Turf-
grass establishment and maintenance is big business. In value of production, 
turfgrass ranks third behind the total dairy industry and field crop production. 
The figures you are looking at include in the case of the dairy industry --milk 
production, ice cream production, cheese and all other dairy products. Field 
crops include all crops such as corn, small grains, hay, etc. If each phase of 
the dairy industry or each field crop was looked at individually, turfgrass pro-
duction would be far and above the highest value crop in Pennsylvania. 
There are nearly one million acres of turfgrass in Pennsylvania. Breaking 
this down we have approximately 34,000 acres in school lawns, 1,000 acres in 
commercial sod production, 45,000 acres in golf courses, 435,000 acres in home 
lawns, 323,000 acres in general lawns, and 125,000 acres in highway medial strips, 
interchanges, etc. 
Turfgrass production grows jobs. Pennsylvanians spent nearly 4 1/2 million 
dollars for lawn service in 1966. Maintenance of Pennsylvania turf cost nearly 
165 million dollars a year. Again, if we break this down into some general 
categories, we find sod growers spend nearly 1/2 million dollars, highways nearly 
4 million dollars, schools 3 1/2 million dollars, golf courses 18 1/2 million 
dollars, home lawns 46 million dollars, and general lawns 84 1/2 million dollars 
per year for maintenance. New turfgrass establishment also creates jobs and is 
valued at over 3 million dollars annually. 
Turfgrass is also a large agri-business providing jobs for sales personnel, 
technicians, warehouse workers, truckers, railroads, etc. Seed sales are approxi-
mately 1/2 million dollars for golf courses, 1/4 million dollars for highways, 
130 thousand dollars for schools, 3 million dollars for home lawns, 1 1/2 million 
dollars for general lawns, and 40 thousand dollars for sod growers, for a total 
in excess of 5 million dollars spent annually for seed. When you look back at 
the amount of money spent for new turfgrass establishment (3 million) it makes 
you wonder what people are doing with all the seed they buy. It certainly suggests 
some discreoancies in the overall management program. Fertilizer usage amounts 
to about 72 thousand dollars by sod growers, 28,000 dollars by hiqhways, 292 
thousand dollars for schools, 1~7 million by golf courses, nearly 5 million dollars 
by home lawns, and nearly 3 million dollars by general lawns for a total of approxi-
mately 10 million dollars. It has been carefully estimated that less than 15% 
of th~ recommended amounts of fertilizer are being used, indicating that potential 
turfgrass fertilizer market in Pennsylvania in excess of 70 million dollars annually. 
Sales and service of turfgrass establishment and maintenance equipment is 
also a big part of the agri-business market. The survey indicated that the replace-
ment value of turfgrass equipment in Pennsylvania is approximately 334 million 
dollars. 
In summary, I would like to quote from the survey oublication a part of the 
foreward as stated by Dr. Leland Bull, Pennsylvania State Secretary of Agriculture. 
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"Turfgrass production and maintenance in Pennsylvania is a major agri-
cultural enterprise. It is rather diff i cu lt to place a val ue upon the entire 
industry, as it cannot easily be compared with ot her ag ricultural crops. Turf 
represents a permanent investment in better li vi ng , a factor which cannot be 
assigned a monetary value . 
The production and ma i ntenance of turfg rass , however, i s costly and these 
costs can be compared with the economic va l ue of ot her aqri cultural production . 
According to the results of this survey, Pennsyl vani a ' s t urfgrass costs more 
than 157 mi llion dollars each year j ust to ma i nt ain. By incl uding lawn service, 
the value of unpa i d famil y l abor and the cos t of es t ab li shi ng about 22,000 new 
lawns annua ll y, t he total cost amounts to over 231 mil l i on do l l ars. If the 
replacement va l ue of l awn equ i pment i s i nc l uded of approximate ly 334 million 
dollars, the total bu i lds up to over 565 mi llion do l lars annually. This makes 
turf~rass the largest sinlle agricultura l enterprise in the state and is egual 
to 6 percent of t he t ota cash receipts from the sale of all agricultural 
products i n 1966. 11 
SEED ING VS SODDING 
Norman Gray 
Transit Seedi ng, Inc. 
We have just re t urned f rom an Al ea convention i n San Diego where one of the 
subjects discussed was sodding. While there among the many beautiful landscape 
jobs we vi sited was Sea Wor l d, the largest oceanari um in the world. Fifty acres 
of sparkling grounds, and the permanent landscape architect is J.J. Kennedy, a 
graduate of the University of Massachusetts. 
Seeding has gone up in price and sodding has gone down in price. We believe 
any agency or architect should seriously consider this when putting together 
specifications for future projects. 
In planting grass seed, we are convinced that irrigation should be included 
in the operation. With the high cost of materials and labor, no one can continue 
to kid himself that old mother nature will provide the right amount of heat and 
moisture. This is gambling and with more money at stake than some of the games 
at Las Vegas. For some unknown reason, however, we don ' t seem to think of it 
this way. Of course, you have your good jobs which lull you into thinking "How 
long has this been going on?" but this is like striking oil in your back yard. 
Just one bad job and you will learn why Bonding Companies find Landscape Companies 
a very poor risk. Insurance companies find that Seeding and Landscaping Companies 
have the highest mortality rate of any type of company they insure or bond. In 
a seasonable business such as ours, the one lesson we have really learned is to 
take a long look in depth at any job we bid . Our approach is that when we bid a 
j ob to plant grass, we not only ou t our good name on the line but more important 
our good money. The only way to plant gras s is with the proper maintenance which 
includes proper irrigati on. 
We had a job recentl y on Cape Cod which included irrigation put in by others. 
This looked l ike a good j ob to us on al l counts even though the architect wanted 
strai ght 100% Merion Bluegrass wh i ch is not easy to grow on sandy Cape Cod topsoil. 
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One other requirement was to rota-till the fertilizer down 911 into the topsoil. 
The pretty little p1an of the irrigation showed all those circles of water 
over-lapping. This, however, never happened as the design was all wrong and 
the pump was not capable of enough pressure to get the water to cover any more 
than 1/2 the area shown on the plans. One year later we did it all over. We put 
in the right mixture of seed and we placed the fertilizer on top of the topsoil 
and we got a fine catch of grass. Then we had to mow it until the Town could 
obtain the right mowing equipment. This, as you all know , took several months. 
This is just one instance of what can happen when seeding . Incidentally, our 
price of this job was 3-1/2¢ a sq. ft. or $1,694.00 an acre. When we talk 
about this kind of seeding, we have reference to real lawns. Hiqhway seeding 
has become another type of a ball game . Some twenty years ago we made and so 1 d 
hydraulic seeding machines. We still own two of these machines and now use them 
for watering our tree planting operations. We built these machines to be powered 
through the power take-off's on trucks. We would be glad to show these old 
machines to anyone interested in them. When we approached the State Agencies 
'for permission to Hydraulic Seed, we met with all kinds of resistance. It took 
a lot of doing to convince them that the method was O.K. Of course, they didn't 
pay anyhow, if you could not produce good results. In no time at all machines 
were being built all over the country. Our patent application (never approved) 
pre-date any hydraulic machine on the market. 
The operators of the seeders soon found out that with spraying they got 
such good coverage that they could cut down on the amounts of seed and fertilizer 
called for in the specifications. This was followed by so much cutting and switch-
ing of material that the method received much abuse. It's use was banned by 
some architects and agencies. Even now the State specifications allow hydraulic 
seeding on, slopes steeper than 3:1 only. In an much as the end results are what 
count, the method used with the required material should be our own business, as 
long as the topsoil has been properly prepared, etc. 
In 1950 we received $0.07 a sq.yd. to seed on State Highways on prepared 
areas. Now 19 years later several companies are doing this plus soil preparation 
for $0.08 a sq.yd. How do they do it? Your guess is as good as mine. The 
material price is up, the labor cost is four times higher, the work increased 
and their prices are the same. They have got to be magicians. Seeding in all other 
areas is on the increase and still going up. If you want to survive, get your 
price. 
Tobacco as a thriving business in the Connecticut Vallev and Massachusetts is 
on the way out for various reasons. Planters growing sod of farms of 600 to 1000 
acres will not be uncommon. Keen competition is being felt by the growers and 
you all are aware of what this does to prices. I can't see anyone but the large 
growers surviving. Take advantage of this situation - you will never be sorry. 
Sodding is a way of life in many parts of the country and has been for years, 
however we here in staid old New England take a lot of prodding before we do 
anything. You fellows out there this morning are the professionals and you will 
be more of a professional if you consider the use of sod instead of seed. 
Your first fixed cost is more, but your last. Seeding may take years to get 
the same results. Sodding is your best way to get instant lawn of quality. 
Maintenance on something good is less expensive. 
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We are living in a leisure time !in a leisure society with the twenty-five 
hour week not too far away. How we use this time dictates the type of person 
we are. We can use the time constructively. Sod your own lawn. 
From what I have been reading. durinq the past three decades I believe 
that the Nation's greatest domestic problem is not tattletale qray, diaper 
rash, his or her indifferences, onl y one car in the family, alcoholism, country 
club capers or delinquency, but it is the achievement of the perfect lawn. That 
perfect lawn, it s·eems, is an ultimate status symbol in America. Men and women 
kill themselves to a chi eve a more velvety turf than the · 11 Smi ths 11 • 
We will now show you some of the many ways to grow grass, correct erosion 
control, ground cover of one kind or another. and the sodding of lawns. If 
there are any questions, we will try to answer them as we show the slides. 
Harney - 11 photos - 6 on gradinq and seeding - 5 on completed job. 
This course is built i n a valley; most of the greens and tees are terraces 
on either side of the valley. We started this course in the early Spring. They 
wanted to open for play on July 4th. We were able to grade and seed the course 
in about fifteen days. ln May we had three or four stonns of l-l/?. 11 to 311 each. 
This washed out the greens and the tees. The tees that did not wash out were 
covered with silt. The areas had to be redone. We used sod on major washouts 
around traps and strip sodding on 3 to l grade slopes. We Hydro seeded and 
mulched the remaininq slopes and they were able to open in September. The five 
other photos were taken the following Spring. 
New Hampshire Dam - 6 photos 
This large area is to be used as a water storage reservoir. The only area 
that was graded, limed, fertilized, seeded and mulched with hay and aspha)t was 
above the water line. 
Hydro Seeding and Mulching - 2 photos 
This shows how it is sprayed from the truck and what it looks like on the 
qround. This is a Bowie machine. The wood fiber is the mulch mixed with the 
seed, lime and fertilizer and sprayed on at one time. 
Big Slides 
Yannouth - 4 photos 
This area is twelve acres. There are four baseball fields, one softball 
field, a running track and two general play areas. 
Airport and Cemetery - 4 photos 
These pictures show how to properly prepare and apply fertilizer and seed 
with a drill. We put fiber on after the seeding was done, on the airport. The 
one-step method. 
Cemetery - 2 photos 
Hydro seeding and mulching. The one step method. 
Sucker Dam - 4 photos 
Hay mulching with a blower, spraying asphalt over the hay. Third photo shows 
all the methods used to stop soil erosion. Netting over the hay, hay and asphalt, 
jute mesh in a waterway, and wood fiber mulch. The fourth photo is the finished job. 
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North Attleboro - 2 photos 
This sodded area is 300' x 80' on the football f ield. We did this after 
the football season was over to repair the ~rea chewed up by wear. The field 
was ready for use in the spring; this would not have been possible with seeding . 
Univ. of Mass . - 6 photos 
This project was 112 acres of seeding. The outs i de fie lds were to be used 
for athletics and as a parkinq area . Sand was mixed wi t h t he l oam and the 
fields were finished in early summer . We were in t he drought period and had a 
very hard time getting turf es t ablis hed . The area was set up for good drainage , 
but in the summer we discovered it was too good and al l the irrigation water and 
fertilizer would leach too fast to do us any good. We reseeded in the Fall and 
with the rain and cool weather the grass came in fine. We sodded the stadium; 
in less than one week we were cutting the grass which was ready for play in two 
weeks. 
Belchertown - woodchips - 3 photos 
This method is used on areas on roads that it would not be practical to 
maintain with mowing equipment . The ch i ps on t he j ob cost $7.00 per cubic foot 
in place . 
Gibbons Golf Course - 13 phot os 
This is an 18 hole course. The area was a swamp and all the material had 
to be trucked into the site. The wooded areas were thinned out, loamed and seeded. 
The tees and greens were hand seeded. The rest of the course, fairways and roughs 
were Hydro fertilized and seeded. Note: The Hydro seeding was done on flat areas. 
Ball Mt. Darn - 4 photos 
This area did not call for any grading because the cost would have to be 
"out of this world." We fertilized, seeded and mulched this area all by the Hydro 
mulching methods, using ureafonn fertilizer and wood fiber. We did a test area 
here with crown vetch. The anny tells us it came in fine and we intend to get 
photos next summer. 
Ouincy Baseball Field - 7 photos 
This area was four acres, one baseball and one softball field. The photos 
show the lay-out of the field, rototilling, york raking, the laying of sod and 
the irrigation system. 
Quincy Soccer Field 
The area on which the field was built was a hard packed parking area without 
drainage . We used 511 of 211 gravel, 211 of1 11 gravel, 111 of coarse sand, 511 of 
loam and sodded an area 300' x 150'. We loamed and seeded a 30' border on the 
four si des . The field was bui l t this way because it borders a salt water river 
that has overflowed i n except i onally high tides. 
Ground Maintenance magazine had a recent article about specifications for 
planting and seeding put out by the Associated Landscape Contractors of Massa-
chusetts. I have a few copies. If you care to have them, let me have your card 
and we will see_ that you obtain a copy. Thank you. 
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SYNTHETIC TURF 
R. Spencer Thompson 
ASTROTURF@ Marketing Specialist 
Monsanto Company 
We might consider that two types of synthetic recreational surfaces exist: 
smooth and turf-like or bladed. The smooth synthetic surfaces have been in 
existence for many years and may be seen on running tracks, tennis courts and 
basketball courts among other areas. There are two types of synthetic turf: 
those used for decoration or aesthetics and those engineered with durability 
for recreational turf surfaces that we will today discuss. I hope to outline 
the companies presently offering a synthetic athletic field surface, view slides 
of synthetic ASTROTUR~ fields and view slides of synthetic turf tees and their 
installation. This should take no longer than 15 minutes, after which I'll 
answer questions. 
There are three companies presently offering a syn the tic turf for footba 11 
fields - American Biltrite with Polyturf, Monsanto Company with ASTROTURF<?) 
and 3M with TARTAN TUR~. To date, there are ten syn,tbetic athletic fields /;;"> 
across the country. Eight of the fields are ASTROTURF<l/and two are TARTAN TURF~ 
All the synthetic turf surfaces consist of a 1/2 11 (more or less} cut pile 
blade with attached pad which varies from 3/8 11 to 5/8 11 , dependant on product. 
The materials used in each product vary as to type, specification and engineered 
characteristics. All the synthetic football fields are or should be bonded to 
an asphalt sub-base. The base is crowned 14 11 to 20 11 depending on the manufacturer's 
recorrrnendations to allow for drainage. The surfaces are waterproof and do not 
allow for water percolation. The complete cost for building a synthetic football 
field will run between $200,000 and $300,000. 
Last year, I spoke with some gentlemen studying turf maintenance on golf 
courses. Toward the end of the question/answer session, a young Superintendent-
to-be asked if synthetics in competing with natural turf were not in fact trying 
to put him and his associates out of a job. The truth is, synthetic turf does 
not usually compete with natura ~,}urf. Snythetic turf competes with di rt. For 
example, the synthetic ASTROTURt-\0' field at Boston University was used 40 to 60 
hours per week this fall. The municipal ASTROTUR~field a't Flint, Michigan was 
used for 93 events in 2-1/2 months. The ASTROTURr=®field at Indiana State was 
used 5 hours each day. There is no natural turf. that could take this type of 
sustained usage. There is no available 11 rest period" as is required by natural 
turf. There are two markets for synthetic athletic fields: l} the urban facility 
where recreation and athletic space is at a premium or is just not available and 
2} the "big time" football field where the optimum conditions are demanded by 
users, viewers and administrators. The urban athletic facility might be a 
municipal stadium, high school field, college or university stadium or athletic 
field. Space is getting so tight in our New England urban and suburban areas 
that educational planners are using synthetic turf for rooftop athletic fields, 
and areas where the required surface is easily changed from "smooth" to "turfed" 
and back. Basketball pracice can end at 4:00 P.M. and football practice will 
start at 4:15 P.M. 
Let's_now look at a series of slides which will show the history and use of 
ASTROTURFtvAthletic Fields. 
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Houston Astrodome - In 1966 the Houston Astrodome selected ASTROTURp.:,vfor its 
surface. This decision was reached for two reasons: 1) qrass would not 
grow under the Dome. 2) the owners "!anted t o use the Dome 300 out of 365 
days each year. Synthetic ASTROTUR~ offered great versa t i 1 ity i n that a 
portable system was designed and t he ASTRODOME now offers everything from 
football, baseball and soccer to bul l fights , car racinq and circuses . 
Memorial Stadium, Seattle - The f i rst outdoor synthetic fi eld was installed at 
Memorial Stadium, Seattle , two seasons past . Ouri nq the 1967 season , approxi -
mately 75 qames were played on this fi eld and the Board of Education fe lt 
they had the equivalent of 12 norma l football seasons that yea r . I spoke 
with the Seat~e Director of Athletics two weeks ago and he mentioned that 
the ASTROTUR~ is in better condition now than the day it was installed two 
seasons ago . 
Indiana St ate Stadium , Terre Haute - This field was also installed i n 1967. The 
-- -umvers i ty uses the fie 1 d on the average of 5 hou rs each day . 
Un ivers i ty of Washin ton Stadium, Seattle - Af t er practi cing at Memorial Stadium 
owned b~v e ity, the University o Washinqton purchased and installed 
ASTROTUR on their stadium in 1968 . 
Atwood Stadium, Fl int, Mich igan - At wood Stadium is another high usage municipal 
stadium. _During a 2-1/2 month period last fall , 93 events were held on the 
ASTROTURF(B)as compared with 20 some events on natural turf during the same 
previous season. 
Hofstra University Stadium, Long Island - The usage through rentals to outside 
parties and by general university functions has been so high on the Hofstra 
f i eld that a stadium manager has been appointed to coordinate usage, dates, 
tickets, etc. 
Nickerson Field, Boston University - Boston University had a problem typical of 
urban institutions. Only one two acre field existed on campus for all the 
athletic and physical education programs. The land value of these two acres 
is a little less than $2,000,000. Synthetic ASTROTURF~lwas installed at a 
cost of $250,000. Immediately the area became continually available. This 
investment of $250,000 allowed full usage of $2,000,000 worth of land. This 
past fall, Physical Education classes were scheduled from 10:00 A.M. until 
football practice at 3:00 P.M . Football practice was followed by soccer 
practice from 5:00 P.M. to 7:00 P.M., and Intramurals were held under the 
lights until 11:00 P.M. 
University of Alabama Practice Field - Coach Bear Bryant installed this practice 
field last year. As you can see, space utilization is not a problem at 
Alabama ir,i.___that there are 5 or 6 other practice fie1ds adjacent to the 
ASTROTURFW. The practice fie 1 d proved successful in every way and Denny __, ;.;; 
Stadium, the varsity game field, is presently being surfaced with ASTROTURp0,'. 
While Alabama was not looking to further space utilization, they did want 
the finest possi ble field for football. 
Why will all of the 11 bi g time 11 college and professional football fields be 
using only synthetic turf in the next 5 t o 10 years? Several reasons! The game 
is improved i n every way. Tracti on is superior wet or dry, there is no mud or 
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hard baked dirt. Players play better; viewers view better. After the 1967-68 
football ~ason, a study comparing natural turf knee and ankle injuries and 
ASTROTURf0! kn~and ankle injuries durinq football games and practices showed 
that ASTROTUR~/ reduced serious knee and ankle injury almost 80%. What value 
can be placed on the knees of a Joe Namath or O.J. Simpson from the point of 
the institution or professional sport corporation? 
To the best of my knowledge only one company in the synthetic turf business 
is manufacturing surfaces othCiC than that which is used on an athletic field. 
Monsanto Company's "ASTROTURF ,,; u is really a ~mily of surfaces. One of this 
group is a "Golf Tee Surface. 11 The ASTROTURFiP..JTee Surface is unique in that 
it can readilly accept a regula t ion wooden golf tee. The pad on the back is not 
white but brown and seals itself when t]le wooden tee is removed. There are 
aporoximately 50 courses with ASTROTUR~ 1 Tees in the Northeast and, to date, the 
comments from users has been nothing but positive and enthusiastic. I would now 
like to show you slides showing a tee being installed and used. 
Sequence of tee installation - In essence, you merely remove 411 to 611 of top soi l 
in the tee area, build a wood frame with 211 x 611 lumber and anchor this frame on 
the inside with 211 x 4" wooden stakes. Tt:le inner area is now filled with sand, 
compacted, 1 eve ll ed off and the ASTROTURptt' is 1 aid over the box. The ASTROTURF 
is now stretched over the 211 x 611 wood frame and nailed on the outside. The 
finished tee is excellent for wood or iron shots, offers COAAistency of ball lie 
and allows for the club head to hit "through" the ASTROTURP\S/without causing a 
divot. This material is very durable. A~.Happy Valley Golf Course in Lynn, 
they tried to damage a piece of ASTROTURF 1With an iron and succeeded only in 
bending the iron shaft. 
Question and Answer Period ;:· 
0. What maintenance is required with ASTROTURF(f<;? 
A. The amount of maintenance required by any ASTROTURpl>i!)_stallation is a direct 
function of the type of area surrounding the ASTROTURftB.J . At Seattle, the 
Board of Education Stadium is surrounded by asphalt and during an entire football 
season they had no maintenance. 
At Happy Valley G.C. in Lynn, there were terrific amounts of dirt continually 
being tracked onto the tees. The situation became so bad that the dirt clogged 
the material and made surface penetration by a wooden golf tee impossible. This 
has since been rectified. 
Generally speaking we recommend that a non-particulate substance be used to 
surround any ASTROTURR£)installation. For example, sod, tanbark, asphalt, crushed 
stones among other materials may be used. 
Q. Haven't players complained that an ASTROT0UR~field is "too hard"? 
A. Yes. On occasion they have . But you must realize that "hardness" or "softness" 
is not a determining factor in the suitability of an athletic surface. "Energy 
absorption" is what reduces injuries~ Further, the original ASTRODOME installation 
was over dirt and without a pad. The dirt became dry and hard; the surface was not 
very res 11 i ent. This has been corrected and now the idea 1 ;.e.nergy absorbing 11 
characteristics and resiliency is engineered into ASTROTURR8 1• Lastly, may I say 
that much of the 11 hardrJ:~ss 11 or "softness" lies in the mind. We found that athletes 
who knew the ASTROTURF\&.Jwas laid over asphalt felt the surface was harder than 
those who assumed it was over dirt. · 
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0. What type shoes are used on ASTROTURF-81? 
A. A regulation football shoe may be used on ASTROTUR~ but most users feel 
a shorter soccer-type cleat is the ideal . Several manufacturers make these 
shoes and some are considerably les_s expensive than the standard football shoe. 
0. What is the price of ASTROTUR~ Go 1 f Tees? 
A. Our Tee Surface is available in 15' widths and in l eng t hs from 20 ' to 60'. 
A 15' x20' tee costs $750 .00 and a 15' x 60' tee costs $2,025.00 . I generally 
recommend that a course use tees 15 ' x 20' to 15' x 30 ' • The 15' width fa'ces 
the hole and 20' to 30 ' lenqth all ows for amole space to move the tee markers, 
thereby chanqing the lenqth of the hole and soread i ng the wear . If one was to 
install (3) 15' x 20' ASTROTUR~) Tees, it wou ld be most economica l to purchase 
a 15 ' x 60' piece and cut 3 tees from this one piece . 
O. Does the price of tees include installation? 
A. No. Insta llation over a wood sand box is simple and easily accomplished 
by golf course personnel . At Happy Val ley, 32 t ees were ins talled i n 2-1/2 weeks. 
Q. Who are your distributors in New England? 
A. At this time, ASTROTURpt' is available on ly through Monsanto Company. We 
have off i ces in Springfield, Everett and New York City. 
Conclusion - Movie 
WHY DO WE HAVE DEALERS .. . DOES HE JUSTIFY HIS EXISTENCE? 
O. 0. Clapper 
President 
The Clapper Co. 
I am sure I convey the thanks of all dealers in expressing appreciation to be 
on a panel today. These meetings, sometimes called conferences, have been an 
annual affair since the early days of our friend, the late Prof. Dickinson. His 
successors have broadened the scope and these are nationally known today. 
It has been said that the dealer's interest is only what profit he makes on 
what he sells to you fine turf growers. This is not true, but the dealer does 
expect some profit for without that he could not expand his staff - lines -
services to the ever expanding growth of this industry. 
It has taken over 40 years for this fine turf growing industry to- come into 
its own. We, the dealers, have been the missionaries passing along the things 
you have learned and taught us to the superintendents of golf courses, cemeteries, 
parks, sports fields, sod growers, landscapers and many others. We all know that 
old saying, "No man can live alone unto himself" - which to me means we are each 
a part of this fin~ business and must work hand in hand helping each other. In 
Rotary they say "He profits most who serves best." 
Perhaps, because of my 47 years of living amongst you, and serving your needs, 
I might be pardoned if I go back a few years, especially for the benefit of the 
many of you who were not working at this profession, or any profession in those 
years, and give you some of the history of this profession. 
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Fine turf, as we know it today, was almost unheard of then, altho we did have 
grass but about all the care it got was to be watered infrequently, mowed now and 
then and seldom fertilized. 
It was not until the earl y thirties when the boom of new golf course construction 
was at its peak and with it the demand for better turf and more intelligent care. 
Today we call this turf culture . 
This brought to the front the first group of turf men. Known on the golf 
courses as greenkeepers . Their desire and need for better education banded them 
into a group of dedicated men seekina _ assistance, which was first met by the 
late Prof . Dickinson in fanning hi s first course in the USA for fine turf growers. 
You have seen this demand grow almost overnight so that today many of our fine 
universities, and land grant co l leges, have set up excellent courses in turf 
culture. 
It was the first real start of t his profession, so the then known green-
keepers became superintendents and took over all tasks and responsibilities of 
the outside work. 
There were no text books on t he subject in those days but the contributions 
by the experienced greenkeepers of their practical experience added to the 
technical knowledge at the universities laid a foundation on which the fine turf 
profession came into its own . You, here today, who did not go thru these early 
hard years owe a debt , of a lifetime, to those dedicated few who brought order 
out of chaos and inexperience and helped make this an honorable way of life. 
Don't think that what I say here applies only to golf turf - but these golf 
turf men were the pioneers of this profession. That can be adapted to parks, 
cemeteries, in fact, all classes of turf growers; yes, even to the turf conscious 
homeowners. 
Now you may properly ask 11 Just where were the dealers while this was going 
on?• Being one of the~~I can truthfully say, we were right there with vou, 
every step of the way, even to attending these college courses, giving guest 
lectures on our products, supplying men, materials, labor and finances for 
many early turf plots. 
All of us, especially the pioneers, worked from our homes and garages seeking 
lines and new products that would fit into this turf growing industry. We 
traveled far and near as most of the products were just side-lines by hundreds 
of manufacturers who did not have even a salesman to call and advise us. We saw 
and tried their products. We bought samples - some of which did not pan out 
well, costing us money, but by keeping our ears to the ground as to what you 
men needed and wanted and our eyes open to what we might find, we did in the 
end round-out a complete line of turf accessories, machines and supplies. You 
might be interested to know that today we must purchase from some 80 suppliers 
those products we stock and have available to you in and out of season. Can you 
imagine your task if each of you had to do this for your own needs? 
Sometimes we wonder if our customers recognize the time, effort and money 
the dealers spend in thi~ direction, not to mention the financial losses when 
some purchased and sold material failed to perform as reconrnended by the makers. 
Just as behind the barn are buried some of your mistakes, so does our local dump 
contain ours. 
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Please pennit me to digress a moment with a personal experience that will 
illustrate the point I am trying to ma ke. One .of ou r good and thoroughly 
competent customers ordered a considerab le amount of chemical from a manufacturer, 
who shipped this to us, and we in turn to this customer. The manufacturer did 
the selling but we were his authorized deal~r and handled his products. Just 
why, and I am not prepared to say, this chemical did a most perfect j ob of 
killing the undesirable plants, but it also ki lled all the qood plants - that 
is all of the fairway grasses . We imported about all of the experts for 
opini ons and it was concluded that the area had to be renovated, reseeded and 
fer tilized and qi ven daily care to bring the new grasses i nto play as quickly as 
possible. Our customer did not see why he had to await a long legal wrangle as 
to what was wrong and who was responsibl e . We agreed with him by supplying al l 
of the seed, fertilizer, equipment and watering devices needed to redo the job 
at once. Mind you, this was many months before themak~rwould assume even a 
partial liabil ity . Our customer had his job at stake. We had a reputation at 
stake, as well as his friendship and loyalty. We were into this over $5,000 
wi th no assurances that we would te bailed out but in the end our customer's 
"know-how" and our materials brought the new grass quickly to maturity and in 
the end the legal minds settled with the customer and for some of our expense. 
We could have done as was suggested to us, throw up our hands - do nothing but say, 
"Sorry . That's the way the ball bounces ." · We don't do business that way and I am 
su re that every dealer in this room wou l d have done just as we did. Can you 
imagine the predicament our customer would have been in had he been dealing direct ly 
with the manufacturer? He would have lost his job for sure and for no fault of 
his own. Money is not everything, even if you are a dealer. So much for that 
experience. 
When you purchase a mechanical product from a dealer you rightfully expect 
him to stock spare or replacement parts - to back this with a knowledgeable staff 
of mechanics. We carry a low season parts inventory of more than $25,000 and a 
peak season well over $40,000. And in addition to this we have - in season - an 
investment of over $25,000 in new equipment just for demonstration. I am sure 
other dealers in this room do likewise, but I wonder how many manufacturers 
would haul this to your place, just to show you how it worked under your conditions. 
Your wife can buy a new dress, even wear it to a party, and take it back as it 
was not hanned, but not so with a mower or such a device as it shows signs of wear 
once used and it is no longer saleable as new but must go into the demonstrator 
or used machine category, and the dealer suffers a price cut. 
Have you ever experienced an emergency, no fault of yours or your equipment 
and called on the dealer for a loan to get you by for a day or even a week? It 
has happened to us many times. It is also possible that your budget could not 
stand the purchase of that item, no matter how badly it was needed. The dealer 
steps us and gives you a finance plan to meet your income. That's service. 
Have you ever wondered why a salesman keeps asking you what do you need -
when can you buy it - how badly are you in need - and a score of other rather 
pertinent questions. There are times when the salesman knows of another customer 
who has just what you want and for some reason it does not fit his needs. The 
salesman can often effect a sale and both customers are helped altho the salesman 
did this as a favor. It also alerts him to your need of a new product and this 
helps him plan his sales and his firm's buying so that once you give him the O.K. 
on the sale he can make quick delivery. 
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Dealers interchange experiences - needs and excess stock with other dealers. 
One man's mistake can prevent the next man doing the same thing. 
Your dealer attends national and localized area conferences and shows to 
stay informed when you need his advice. He sends his salesmen and shop mechanics 
to factory sales and service schools so that each may better serve his customers. 
Perhaps I can best su1T111ari ze as fo 11 ows: 
1. The dealer must keep abreast of your conditions and needs. 
2. He must lay hi s reputa ti on on the line every time he makes a sale. 
3. He must have a competent service staff to back up hi s products. 
4. He must be sufficient ly f i nanced to carry his accounts for the usual 
30 days and if need be to finance conditional sales contracts. 
5. He must have knowledgeable staff with the will and ability to work. 
6. He must make sure the product performance is of more importance than 
the dollars he might make on the sale. 
7. He must have the guts t o see a sale go 11 down the drain" rather than resort 
to 11somethinq about as good but cheaper". 
8. He must be able to look the customer in the eye long after the sale 
without a guilty feeling that he cheated him. 
9. He must be willing to take back anything sold that did not do as he 
represented it •.. His word is his bond. 
We have tried in our 47 years to live by these rules and it is our intention 
to continue. We know and we feel you realize that a sale should show a profit 
for it is this that buys the new trucks, services, expands the lines, supports 
the normal growth and to carry on. No one profits when a dealer goes broke and 
you who have his products will sooner or later suffer for lack of service you 
expected. 
I hope this resume does justify our existance. Thank you. 
THE IMPORTANCE OF SUPPLIERS OF TURF MATERIALS 
John N. Magovern 
President-Treasurer 
The Magovern Company 
Mr. Clapper has conveyed to you a very complete picture of what a dealer is 
and what he has to do in order to be successful as a supplier of turf materials. 
~ Although we don't always agree on what is the best brand-name equipment on the 
market, we do work together, sharing our experiences. For this, I am most grateful. 
Our business started out small, just as some of you fellows did, but we found 
ourselves growing to keep oace with you and the times. Our purchasing department 
has tried to make a careful selection to meet your needs in turf equipment and 
supplies. 
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I saw a sign on the road one day that said, 11 We grow everything under the 
sun, 11 and they did. It was a road-side stand on a fann. We, as suppliers 
of turf materials, try to carry 11 everything under the sun." 
The dealer has mowers for your tees, fairways and greens; qolf supplies from 
tee to green; aerators to relieve compaction and thatch edgers for sand-traps; 
shredders and screens for top-dress i ng; fertilizers and chemicals for the entire 
turf industry, and many other items which we feel are essent i al in growing good 
turf. 
It has been said "One picture is worth a thousand words 11 , so I will now 
show you some sli des ill us tra ti nq the progress our industry has made in the past 
forty years. 
1. York Ra ke unit - the first step in building turf grass. 
2. Th is tractor-drawn York rake sca ri fies, levels, as well as rakes. 
3. Here is a new product on the market, the Quad-Bar-Planer. This unit is 
attached to a tractor and levels in either a forward or reverse direction. 
The width is up to 96", and can be used for leveling blacktop, crushed rock 
and all types of soil. 
4. Brillion Seeder - One of the more popular large area seed planters. As well 
as distributing the seed accurately, the seeds are rolled in at the same time . 
One man can seed up to 50 acres per day. 
5. Here's another way of prepari ng for re-seeding in a sod field. Use a Fairway 
Aerator equipped with renovator tines. We went over the field four times 
before we seeded. 
6. And here is the catch one month after seeding, proving it isn't always 
necessary to completely till a field before seeding. 
7. Here we have a special built liquid fertilizer spreader with large extension 
boom, and on this particular sod field an application of 30-10-30 was applied. 
8. Mowing equipment is getting larger. Here we see a 13-gang unit. 
9. A popular 7-gang mowing unit. 
10. Another shot of this same 7-gang unit showinq its maneuverability around 
driveways and trees . 
11. The popular precision Greens Master for mowing greens. 
12. And now we have the new Greens King which mows a green three times as fast, 
and with only one man. 
13. Here is a labor-saver, the Spray Hawk, which will enable you to treat 6000 
square feet of turf in just three minutes, compared to doing it with a nozzle, 
which would take ten minutes, 11 says the manufacturer. 11 
14. Here we have the Broyhill Spreader on a truckster which gives 16-foot wide 
swath. 
15. Does this ever happen to your greens where you may have poor drainage condition? 
The water puddles instead of running off. Of course~ the correct solution to 
this problem is re-build the green to give the surface drainage . . But until that 
time comes, applying a wetting agent once a month may get you by until the 
green can be re-built. 
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16. An early model aerator will do just a fair job with a lot of hard work 
involved. 
17. I think we all know the simple test for compaction. I find whenever I 
can't get the screwdriver into the ground, aeration is needed. 
18. Here we are using a lot of man hours to aerate this green. 
19. Here we are using a different method, doing the j ob qu i cker and saving 
probably four men ' s time . Note the use of a new device in this slide called 
the Levelawn. This unit enables a man to start i n the center of the green 
and push the soil cores t o the edge in just one pass. 
20. Again we are using a Levelawn , but in this case the soil cores are not 
windrowed. 
21. Here we have added the third man to pick up the single windrow of cores on 
the edge of the green and deposi t them in a hopper. 
22. The hard way to make top-dressing! To mix or blend soil properly by hand 
through a screen, it must be handled three times, and takes about half an 
hour to make a cubic yard ; plus the fact that humus is very difficult to 
pass through a screen . 
23. One of the larger capacity mechanical shredder-blenders that does a thorough 
job with an output of 100 cubic yards per hour. 
24. Another manufacturer of a power shredder that shreds, blends and screens at 
the same time, to give an average output of 19 cubic yards per hour. 
25 . And one of the largest shredder screens gives a capacity of 200 cubic yards 
per hour. 
26. And now a new unit that is just reaching the market, a soil sterilizer. 
Soil sterilizers in the past either didn't kill all the hannful bacteria and 
micro-organisms in the soil, or else they killed the beneficial micro-organisms 
as well. Now ·we have a soil sterilizer that kills most all the hannful 
bacteria but NOT the beneficial micro-organisms, 11 Says the manufacturer 11 • 
27. Here is a chart showing how temperature affects weed seeds, soil parasites 
and disease-causing fungi. Air is blended with steam to control the tempera-
ture. You will note that a temoerature of 1700 will kill most all hannful 
bacteria and micro-organisms. · 
28. Top-dressing the hard way. Hard work and many man hours. 
29. The hard way to drag in top-dressing. 
30. And here we have the levelawn again, now doing a precision job of leveling 
in the top-dressing. 
31. Save time and do a better job by top-dressing, leveling and dragging in only 
one operation, and with only one man and machine. 
32. The bigger the drag-mat the better; especially on big greens. Here we have 
a 9-foot wide drag-mat. 
33. This green is being top-dressed with the soil removed by the Greensaire. By 
using one-half inch diameter tines, two cubic yards of soil are removed from 
5000 square feet of green. The windrowed cores are thoro11ghly pulverized 
with one pass with the Mat-A-Way. 
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34. Again a large drag-mat is attached to the top-dresser, or it can be attached 
to a golf cart, hastening the dragging operation. In this way, a 5000 square 
foot green can be completely dragged in 20 to 30 minutes. 
35. The simple way to test for thatch. 
36. Hand-raking - Hard work plus the fact that it removes more live grass than 
dead grass, also disturbs root growt h. 
37. Power-raking - Here is an easy thorough way, and it removes the dead grass, 
leaving the live grass undisturbed. Considerably gentler on the turf. 
38. Now we have a l arqe area Power Ra ke which picks up the thatch at the same time 
it removes it from the soil surface . 
39. Solving the leaf problem i n the fall of the year. Use a blower to concentrate 
the leaves in one area. 
40. Here we have the thatch unit adjusted to just touch the top of the grass, 
and now being used as a sweeper. 
41. The same unit wi thout the hopper is a highly efficient flail mower. 
42. Here is Australi a 1 s version of a plugger . An ingenious device for replacing 
worn or dead turf. Depth is controlled by the slanted, removable sides. 
43. Sod cutting - the old way takes four men to cut and roll sod. 
44. Sod cutting the new way - Now three men hand-rolling, are eliminated, and the 
operator rides as the sod is being cut and rolled. 
45 . Complete sod harvesting - Here the sod is cut, rolled and stacked on a pallet, 
in one three-man operation. 
46. Pallets of sod are now loaded on larqe boom trucks which are equipped with 
two-way radios, again a big time saver. 
47. If harvesting sod without pallets is preferred, sod can be conveyed directly 
to the truck. 
48. Another use of the Sod Cutter. The sod cutter blade is replaced with a pipe 
pulling blade which will pull flexible tubing or cable underground, eliminat-
ing trenching and filling, and also eliminates the lasting scar in the turf. 
49. Another manufacturer of the same type of machine. 
50. Here a major league stadium uses a power-driven, vinyl canvas cover, to 
protect the turf grass during inclement weather. This unit is powered by 
storage batteries. The biggest part of the field is covered or uncovered 
in less than three minutes. · 
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GOLF COURSE MAINTENANCE AT ST. ANDREWS, SCOTLAND 
Johri K. Campbell 
Links Supervisor 
-:: The Links at St . . Andrews consist of a sandy peninsula between St. Andrews 
Bay and the Eden Estuary and golf has been played there from time immemorial. 
The earliest written records are in the 15th century, but we have no means of 
knowing how long the game existed before that date. 
The Links have been formed almost entirely by the accumulations of sea sand. 
It is quite easy to observe that t he whole area was reclaimed from the sea. In 
some of the sandtraps layers of sea shells are observed only six inches beneath 
the turf. · ' · · 
The most notabl e f eature of th.e topography of the Links is the range of 
sand-hi 11 s or dunes wh ich forms t he eastern boundary, and was up till a few years 
ago the barrier which prevented t he sea from making inroads on the Links . The 
formation of such du nes is exemplifi ed in many parts of the coast. They owe their 
existence almost entirely tri the presence of a native grass the Marram or Sea Mat-
grass, locally called the Ben t Gras~. This grass is thoroughly adapted for 
growing in loose and blowing sand. Neither burial in the sand, to the tip of its 
leaves, nor exposure of a large part of the root-system incommodates it seriously. 
Its stout rhizomes a.nd fibrous roots interlace to form a network which binds the 
sand very effectively. The roots reach down to moisture, which is always present 
in any considerable he~p .of sand,. It is very probable that the chief undulations 
of the Links have be.en ·formed by . the movement of the sand by the wind and the 
fixing action of Marram and other plants. 
The sand-hills certainly owe their existence to the result of a struggle 
in which the sea, .the wind and the grass took an active part, the sand being the 
passive agent. The satid-dunes are one of the scenic features of St. Andrews. 
Generations of citizens have looked out from the town and found their rugged 
outline to be highly picturesque. No one with a trace or feeling for art would 
for a moment wish to have them rounded off and smoothed. What one .prays for is 
to see them left .as long as misplaced utilitarianism can exercise its energy else-
where. Even to plant anything on them is little short of vandalism in the naturist ' s 
eyes. Their scientific value is great, because they are grand examples of natural 
dunes, with the vegetation that helped to form them still there. 
A seasonal study of the 'Links would reflect some of the beauty and charm of 
nature. In January they present a grey tone, due to the predominance of such 
grasses as Sheeps Fescue, Crested Dogstail, Bent Grass and the Marram, whose leaves 
or stems being firm in texture do not rot away. Many other grasses and the sedqes, 
rushes and heather, in their withered and dormant condition, contribute largely, 
and the lichens in a lesser degree. A fresher tint is given to considerable tracts 
by mosses of various kinds. Certain of them Dicranum for instance keep green if 
the weather is mild: others .including certain of the Hypnums, are lighter green 
inclining to yellow. In March the daisies appear in fair numbers and by the end of 
the month the Whitlow Grass sprinkles the freshening turf with its dusting of snow. 
In May and June wreaths of flowing gold captivate the eye, and declare the supremacy 
of the Whin· or Gorse . A bright mosaic of the purple of the Wild Thyme and the 
yellow of the Bedstraw, with the richer yellow and crimson of the Bird's-foot Trefoil, 
seldom superseded, is viewed through the tremulous heat of July. Towards the end of . 
August the Heather· colours the Links with a. fuller purple, and before long through a 
Kaleidoscopic mingling of autumnal browns, the colder greys of· winter are resumed. 
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There are four golf courses at St. Andrews, Eden, 6250 yds; New , 6612 yds.; 
Jubilee 6005 yds.; and the Old Course, 6930 yds ; which is the most famous. The 
Old has developed by imperceptible stages without any radical changes and is 
still by general consent the pre-eminent course for championship events. It 
has been said that the famous Bobby Jones basic theory of golf cours.e architect-
ure was larqeJv influenced by his love for the . Old Course , St. Andrews, which 
is widely recognized as one of the finest examples of q olf course desiqn and 
layout. A novel feature of its layout was that it could be played backwards. . 
In other words a Reversible Course. A number of years ago on many of the older 
courses in Scotland, it was habitually the custom to pl ay the course in reverse, 
in order, as it was said "to give the course a rest . " · · 
In other words, this procedure helpea to preserve the fairways over a given 
area from being unduly cut up with divot marks - a point on which opinion was 
then particularly strongest~ it also gave the grass time to recover in the places 
where divots had been cut. Some method of this kind was imperative when courses 
were so much shorter than today and .required playing of a greater number of strokes 
within a much more confined area. In fact, iron play was rather frowned upon and 
discouraged .as being destructive of good turf. The modern practice of ripping 
fai rways to ribbons, as well as short hole tees, would have been frowned upon -
and for -good reason - with distaste. · 
Th~' cours'e was reverse.d and. played backwards at stated intervals .to allow .it 
to recuperate and recover the.trueness of its surface. In. addition to .this the 
approaches or aprons of the putting .greens was found to be greatly benefited by 
a variation in the line of approach. It is obvious that the practical value of 
having a reversible course would have many points to recommend it, particularly 
from the point of view of maintenance. 
An~orie can play golf at St. Andrews and there are many .who do not know that . 
St. Andre~s Links ate the property of the townspeople. Even the ~orld famous Old 
Course is open to anyone and the cost of a round is astonishingly low. It has 
been said .that it is the ambition of every golfer to play a round of golf at St. 
Andrews. This is certa.inly reflected i.n the number .of visiting golfers who. come 
to St. Andrews each year from every pa.rt of the world. Some only play one round 
of golf and return home happy in the knowledge that thev have .made their pilgrim-
age to the mecca of golf~ 
As Links Supervisior it is my task to supervise the maintenance and manage-
ment of the four golf courses which are laid out over an area of 500 acres, in 
addition to this, there are five acres of public putting greens and a five acre 
turf nursery. to maintain. · · 
The affairs of t _he Links are administered by a bopy known as the Joint Links 
Committee, which consists of ten members ..: fi .ve e 1 ecte8Y the Roya 1 and .Ancient Go 1f 
Club and .five by the Town Council - who meet once a month and to whom I submit 
a report dea 1 i ng with i terns such as work to be done, pending .and con temp 1 ated, 
together with matters concerning plant, equipment, fertilizers, compost and a 
forecast of any further construction work. 
The maintenance staff consists of a foreman, 20 ~rew members, four Starters 
and a Ranger - in effect it works out at fivr men per course, and we ~re intending 
to increase the strength of the work crew to siX per course, this coming season to 
cope with any additional commitments. The average age of the .present staff is 
forty-three, and we hope to supplement our labour force by inviting boys of school-
leaving age to take up golf course maintenance as a career. Facilities for study 
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are available locally, and boys are qiven time off from work to attend day 
release classes which run special courses in fine turf manaqement as related to 
golf course upkeep. All are encouraged to play golf and to attend regular 
lectures and golf tournaments organised by the Scottish Golf Greenkeepers Assoc-
iation. In addition chosen members of the staff are sent to intensive fine turf 
management classes run by the Sports Turf Research Institute, near Leeds in 
England . 
The opportunities for young men taking up golf course main tenance as a 
career are without doubt first class; well paid jobs are calling out for young 
men of the right calibre and experience. A healthy outdoor life, the chance to 
play golf and make and meet many new friends. What a fine future, and particularly 
if such a young man has had a bas ic training in golf course maintenance at St. 
Andrews! Yes, we have a lot to offer. Special care and interest is taken in the 
work and training of the apprentices and younger members of the staff, for they 
will be the Superintendents of t he future. 
An equipment maintenance engineer is employed to look after all the plant and 
machinery; he has a modern and fully equipped workshop, together with complete 
range of spare parts to enable him to do all repairs on the spot. This is parti-
cularly important during the busy season when much of the maintenance equipment 
is employed non-stop . 
At the end of each season the work for the following year is mapped out in 
broad outline with alternatives for any inclement weather which is common to all 
courses and the result is that the bulk of the work is largely completed. On 
this foundation is built the monthly and weekly orogramme, on all of which the 
crew is informed. This is appreciated because they know in advance what is 
expected of them. The programme of maintenance work is rouqhly as follows:-
Autumn/Winter work 
When growth of grass slows down the height of cut on the greens is increased 
to 5/16 11 and maintained at this until growth ceases. 
During early autumn months all greens are slit-tine aerated by machine and 
areas of obvious compaction hollow forked by hand. If in completing this work any 
local regions are found to be dry, they are treated with a wetting agent solution. 
Regular examination of the greens is carried out for seedling chickweed and 
if it is noticed at the base of the grass sward, sulphate of iron is applied at 
the rate of 1/2 oz. per sq.yd. This is generally bulked with a carrier of dry sand. 
Any areas of heavy worm infestation are controlled with the use of lead 
arsenate at 2 oz. per sq. yd. Good control is obtained by using this material. 
Any attacks of Fusarium which are noticed are treated immediately with the 
fungicide Verdasan, the rate of application being l oz. of fungicide in 1 1/2 
gallons of water to 40 sq.yds. of turf, arid the application is made with a 
motorised sprayer. 
It is generally planned to complete all turf repairs by the end of January. 
Since work done after this period is always a gamble and can be in vain if follow-
ed by an early dry Spring .which is often the ca·se in these parts. 
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Good turf fanned dominantly of fescue and bent is available in the turf 
nursery for any turf repairs·. Seed mixture sown on turf nursery for greens is: 
.7 parts American Chewing Fescue 
3 parts American Browntop (Agrostis tenuis) 
Seed mixture for fairways is composed as follows: 
1 part Cambridge Smooth stalked meadow-grass 
1 part New Zealand crested dogstail 
6 parts Danish creeping red fescue 
2 parts American Browntop 
A dressing of lime free sharp sand is applied at the rate of 4 lbs. per sq.yd. 
to greens ~hich are considered soft. This dressing is made evenly and worked in 
using a drag..;.mat. A similar treatment is often made to tees. 
Early Spring Work 
When the first signs of growth are seen all greens are gently scarified to 
lift orocumbent straggly foliage and any dead fibre that may exist. This is followed 
up by mowing at 5/16 11 • Next the greens are thoroughly slit tine spiked by machine 
and then top dressed with sandy friable compost at the rate of 3 lbs. per sq.yd. 
This is applied evenly and well worked in using a drag mat, then finally brushed 
by hand with a birch broom. 
The Spring fertiliser mixture is as follows: 
Some greens which tend to be lush and quick growing 
3 lbs ·. Sulphate of ammonia 
2 lbs. Powdered Superphosphate 
1/2 lb. Fine bone meal 
2 lbs. Sulphate of potash 
with 
28 lbs. Sandy compost 
Finner slow growing greens are treated as follows: 
2 lbs. Sulphate of ammonia 
1 1/2 lbs. Dried blood 
are treated with this mixture : 
per 100 
sq. yds. 
1 1/2 lbs. Fine hoof and horn meal per 100 
sq.yds. 
Summer Dressings 
· 3 1 bs. Powdered Superphosphate 
1 lb. Fine bone meal 
2 lbs. Sulphate of potash 
Following the Spring Fertiliser further applications of fertiliser are made 
only as growth and the appearance of the greens demand. Over use of fertiliser 
is avoided and nonnally only two summer dressings are required. 
On the softer greens: 
1 1/2 lbs. Sulphate of Ammonia 
1 1/2 lbs. Calcined sulphate of 
with 
28 lbs. Sandy compost 
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i;on J per 100 
sq.yds. 
Finner slow growing greens receive the following: 
1 1/2 lbs. Sulphate of ammonia 
1 1/2 lbs. Dried blood 
with 
28 lbs. Sandy compost 
per 100 
sq.yds. 
The final fertiliser dressing is generally made around mid-Auqust. Dressings 
later than this are avoided since they tend to encourage fungal diseases. All 
applications of fertiliser are made evenly and bulked wi th a liberal carrier of 
compost to ensure good distribution. 
The tees on all courses receive one fertiliser dressing 
this is generally made up as follows: 
3 lbs. Sulphate of Ammonia 
1 1/2 lbs. Fine hoof and horn meal 
1 1/2 lbs. Dried blood 
3 lbs. Superphosphate 
1/2 lb. Fine bone meal 
1 lb. Sulphate of potash 
1 lb. Calcined sulphate of iron 
28 lbs. Sandy compost 
in the Spring and 
per 100 
sq. yds. 
No fertiliser dressings are given to fairways as a rule, but on the odd 
occasion, certain areas which were weak in growth, and weJe slow in recovering 
after a dry spell, then these would be given a dressing of granular fertiliser 
containing: 
6 % nitrogen 
15 % phosphoric acid 
6 % potash 
This being applied to poor parts of fairways at 2 oz. per sq.yd. In 
conjunction with this treatment acute high bumps which show noticeable weakness 
are benefited by an organic dressing of bone meal at 2 ozs. per sq.yd. 
The main weeds for which control measures are always necessary, and these 
are fairly common on courses in the area. Of the perennial type, clover and 
yarrow are conman. Of the annuals, chickweed and parsely piert exist in local 
colonies. There are also a sprinkling of daisies. 
Selective weed control measures are carried out during the summer months and 
a 2,4-D/cmpp based weedkiller is used (Lornox Plus from Boots) and applied to the 
turf by fine sprayer at the rate of 1 pint to 1,2000 sq.yd. of turf. 
The standard of upkeep on a golf centre such as St. Andrews is of necessity 
very high, and there is a wide range of equipment for dealing with every 
conceivable operation of course maintenance: 
6, Fordson Dexta tractors and trailers 
4, Ransomes Overgreen cutting units (greens) 
8, Lloyds 21 in. Paladine motor mowers 
3, sets of quintuple gang units for tractor draft 
2, sets of triple gang units 
6, Ransomes, 24 in Matador motor mowers (tees) 
1, Atco, 21 in green motor mower (greens) 
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High and low volume weed sprayers 
1, Ryan Turf Cutter with automatic guillotine 
3, Fertiliser distributors (greens) 
1, Shovel loader (tractor attachment) 
1, Rotary Sieve (motorised) 
1, Soil Shredder (motorised) 
1, Morris Minor Pick-up Truck 
1,100 yds. of 3/4 in. braided rubber hose for irrigation 
24, Assorted types of water sprin klers 
In addition to this, there is a host of other equipment and the usual 
assortment of small tools, such as, rakes, shovels, spades, hole cutters, birch 
brooms, etc., which are necessary for every day maintenance. 
For storage of equipment there are two main buildings of brick with 
asbestos roofs each measuring 30 feet x 120 feet. Part of one of these buildings 
is used for a workshop, staff quarters, stores and office. In addition to this 
there is also a wooden building 20 feet x 90 feet, this is the compost factory, 
and here compost material is stored and prepared during the winter months for 
the season ahead. It is estimated that about 500 tons of compost is used annually 
on the Links. 
Compost is necessary for building up a fertile surface which, together with 
fertilisers, helps to make the turf more drought resistant, and produces a true 
and smooth putting surface. Not nearly enough of this material is used on golf 
courses today. 
It may be briefly described as a mixture of good top soil, with a suitable 
source of humus, which is mainly grass cuttings and horse manure at St. Andrews 
and sufficient sharo lime free sand. Materials are built up in layers of 3-6 in. 
to a height of 5-6 ft. Time has to be allowed for settlement and decomposition, 
after which it is stored in the compost shed. The balance of ingredients used 
to make compost for the Links is: 
l part - Sharp lime free sand 
2 parts - Top soil 
1 part - Organic material 
On the 01 d Course there is a fully automatic watering system for greens and 
tees, employing pop-up sprinklers throughout which are installed in the turf. The 
automatic sequence control units are installed off the course and automatically 
regulate the watering of the greens and tees according to a programme pre-set 
upon them. Water is pumped into the irrigation. mains from a reservoir by two 
vertical, high efficiency multi-stage electrical centrifugal pumps, connected in 
parallel. Because of their high-efficiency, these pumps each have only a 6 hp. 
motor running a 2900 r.p.m. These pumps deliver 90 gpm at 230 ft. head. The 
pumps are started and stopped automatically as required. 
Greens 
Two types of sori nklers are used around a 11 the greens on the course. They 
are compact cylindrical units installed at turf level. They may be trodden on, 
mown over, etc., and are incsnspicuous. One type of sprinkler may be set to 
cover any arc from 30 to 330 whilst the second type covers a full circle. Each 
Sprinkler has three separate spray nozzles of different sizes and designs to give 
even spray fall-out over the entire arc of coverage. Each sprinkler can apply 
6 in. 11 rain 11 per hour. 
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Solenoid/hydraulic remote control valves operate the sprinklers around 
one green and its adjacent tee. 
Automatic electric sequence controllers 
Two 11-station automatic sequence programmers accomodate all the automatic-
ally watered areas. The programme of irrigation is sa up on these to provide 
a completely automatic watering schedule which is carried on from night to night 
without further attention. Length of irrigation time can be varied for each 
section, but it is considered that 15 minutes of nightly watering is a good average. 
In the growing season the greens are cut three times each week at a height 
of 3/16 in., and during important golf events they are cut every day at daybreak. 
This height of cut is increased to 5~6 11 in the autumn until growth ceases in the 
winter. 
Hole position on all greens are moved daily as necessary, with care being 
taken to distribute the wear over a wide area of the putting surface. This also 
varies the interest for the players. Special parts of the greens are reserved 
for important golf tournaments. 
The tees are cut at 5/16 11 every week, and the playing positions on them are 
moved daily to spread out the wear. This is particularly imoortant at all the short 
hole tees. Arrangements are made every week to deposit small heaps of specially 
prepared compost in the vicinity of each tee, to use for repairs to divot marks. 
Grass cuttings from tees and greens are collected and used as a source of humus 
for compost. 
The repair of divot marks on the Links entails a lot of work for the mainten-
ance crew and it is calculated that 300 tons of compost is used annually for this 
purpose alone. 
300 sand traps have to be maintained, this involves the daily task of raking 
and trimming the banks with a Flymo mower. 
The fairways are cut every week at a height of 1/2 in. and this is maintained 
throughout the season. Some fairways on the Jubilee Course are fouled by sea-gull 
droppings and feathers during a certain period in the autumn. Automatic scare 
guns are used to combat this nuisance during the night with some success. But this 
is not the complete answer for this particular problem. 
In the playing season the programme of work has to be regulated according to 
the golf reservations on the various courses, and study of the reservation list 
is essential so that special attention can be concentrated on any course which may 
be affected, in order not to interfere with play. Irrespective of these reserva-
tions which are numerous, the work crew are detailed for normal routine work on 
greens, tees and sandtraps in advance of the players. 
Following the initial morning work, groups of work crew are rearranged and 
then engaged on cutting, fairways, greens and tees with the least possib.le dis-
turbance to play~ Tractors and trailers are used to set the crew to their work, 
and the reverse process is used for the midday break - individuals are picked up 
on the way and the whole idea is to make best use of available staff during working 
hours. The day's work is not merely a job, it is part of a considered plan and 
practical suggestions from crew members frequently occur; this adds to the general 
efficiency. 
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The number of paid rounds over the four courses amounted to 150,000 durinq 
1967, with the Old Course bearinq the brunt of this, and closely followed by 
the New and Eden. The Jubilee, which is always known as the "duffers course" 
is qaining in popularity and the turf is excellent. Many visitors, particularly 
those from overseas, wish to play the Old Course. For this reason a ballot is 
in operation durinq the season, and slow play tends t o restrict the full use 
of the daylight hours, this makes the task of the Ranger a thankless one. Divots 
are a menace and add to the work of the maintenance crew , only a small minority 
of players make any attempt to replace the turf, consequently the cost involved 
in dealing with this probl~m is considerable. 
Other interesting statistics are : 
The Old Course has probably the biqqest qreens in the world. With seven 
double and four single greens . The biqgest green is more than one acre in size, 
5/13th. As a .point of interest one could be faced with a outt of 280 feet on 
one of these double greens. There are 110 sand-traps all of which have names 
like, Hell, The Principalrs Nose , Coffin and Grave, etc. 
24,000 feet of permanent cable is laid around the perimeter of the Old Course 
for use during tournaments, by press, television, etc., for communication purooses. 
18,000 feet of Chestnut fencing is used for crowd control during important 
golf events. 
22 acres of fine turf has to be looked after by the maintenance crew. 
St. Andrews with its established reputation as the Home of Golf has trained 
and produced over the years numerous first class golf course Superintendents, 
many Of whom now occupy prominent positions with leadinq golf clubs in Britain 
and North America, and, in doing so has achieved some modest satisfaction in the 
knowledqe that she still continues to contribute to the qame which brings pleasure 
to many oeople all over the world. 
GROUND COVERS FOR GOLF COURSES 
Jack Eqgens 
Horticulture Department 
University of Guelph, Ontario 
For certain purposes and under certain environmental conditions, grass is 
the ideal ground cover. It combines the two most important characteristics that 
no other groundcover does; it is capable of producing a uniform green carpet 
that can be ruthlessly walked and played on. Most groundcovers have one character-
istic or the other, but not both. There are conditons undeP which it is most 
advisable to use a plant other than grass and of course, there are conditions 
under which grass does not grow too well or as well as another type of plant. 
Regardless of the circumstances, there is always a "best" plant for the location 
and one should always endeavor to use that "best" plant. 
Situations which are better served by a good groundcover rather than grass 
include the following: 
A-75 
a) Unsightly locations such as rock piles and garbage dumps. 
b) Under trees and shrubs where grass is difficult to cut and maintain. 
c) A settinq for spring flowering bulbs . 
d) Border plantings where weeds and maintenance are a problem. 
e) Erodinq soil which requires binding. 
f) Wet areas where little else will qrow or can be maintained. 
q) Areas of heavy shade such as unde r Norway Mao l es . 
If a ground cover is to fit the above situations better than grass it should 
have the followinq characteristics: 
a) Low growing, not usua ll y exceeding a hei ght of 12 inches. 
b) Good growth and apoearance with a mi nimum of care. 
c) Sufficiently thick coverinq to prevent the growth of weeds. 
d) A four season effect. 
e) Good growth in locations where most other olants fail to survive. 
Usuall y a good qround cover will grow in a difficult location not because 
of , but in spite of the unfavourable conditions. Success or failure of the 
ground cover plantinq is usutlly detennined at the- time of planting. Care and 
effort should be taken in soil preparation. The soil should be well drained 
and sufficient organic matter incorporated to provide a qood crumb structure. 
A fertilizer containing phosphorous and potassium should be incorporated into 
the top six inches of the soil. During the first year of establishment, close 
attention should be paid to watering and weed competition. After the first year, 
the qroundcover plants will be able to compete effectively on their own. 
The following plants were chosen because of their ability to withstand a 
specific difficult environmental condition and each should be grown only under 
those conditions where it can compete effectively. They are specific for each 
condition, i.e. periwinkle cannot be used instead of Bearberry for very acid 
soil conditions nor can Creepinq Jenny replace the qoldmoss stone crop in very 
dry sandy locations. 
1. Aeqopodium podograria L. - Gout weed. 
CHARACTERISTICS 
- Aggressive herbaceous perennial, rapidly spreading by underground rhizomes. 
Variety variegatum, most common, white variegated leaves. 
Full sun or heavy shade, seldom exceeds 14" in height. 
Excellent ground cover on good or poor soil. 
Unattractive white flat-topped flower clusters durinq June. 
Foliage dies to ground during late fall, comes up fresh and clean verv 
quickly in the spring. 
will grow well almost anywhere. 
USE 
-=-excellent vigorous ground cover to beautify old rock piles, poor soil areas 
or other unsightly spots. 
- either full sun or heavy shade. 
DISADVANTAGES 
- so vigorous that it must be carefully controlled. 
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2. Ajuqa reptans L. - Bugle weed 
CHARACTERISTICS 
- low growing, excellent herbaceous perennial ground cover. 
forms a dense thick even mat of foliage in full sun or shade. 
Violet blue, red, white or purplish upright spikes of flowers above 
the foliage, May and June. 
- strong different leaf colours characterize the different varieties. 
easily propaqated and established by division at any time of the year. 
will withstand some foot traffic. 
USE 
:-fn small areas where a thick level carpet is desired. 
- relatively permanent border designs using the different varieties. 
DISADVANTAGE 
- f lower stalks somewhat unsightly after flowerinq and can be clioped 
with a lawn mower. 
3. Arctostaphylos uva-ursi Spreng. - Bear-berry 
CHARACTER I ST! CS 
evergreen, shrubby creeper seldom over six inches in heiqht. 
- bright glossy leaves, alternate on stems that lay on the ground. 
small white bellshaped flowers formed in terminal clusters during May 
and June. 
bright red berry-like drupes in fall. 
native of North America, Asia and Europe. 
appears to grow better in poor soil than in good soi 1. 
wi 11 tolerate a wide range i ti pH. 
propaqation by cuttings during late su!TITier. 
USE 
:--Partial shade or full sun 
- under rhododendrons in acid soil or on dry sandy areas. 
DISADVANTAGES 
- difficult to transplant from the wild except in large sods. 
- may not be available in large quantities at l~cal nurseries. 
4. Hedera helix L. - English Ivy 
CHARACTER I ST! CS 
- broadleafed evergreen, leaves alternate, 3-5 lobed, palmately veined. 
creeping stems, root along their length. 
grows best in shaded locations. 
forms a dense mass of foliage seldom higher than 8 inches. 
will spread rapidly in a rich moist loam soil. 
propagated by layering, cuttings, divisionJ can be planted out, 
1 ft. o.c. anytime. 
inconspicuous small green flowers in September. 
variety baltica more hardy than the species. 
USE 
- on north side of buildinqs in heavy shade. 
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DISADVANTAGES 
- wi 11 die out if exposed to winter sun in more northern reqi ons of country. 
- supposedly hardy only as far north as Boston. 
5. Lysimachia nummularia L. - Creepinq Jenny 
CHARACTERISTICS 
- very low growinq, attractive herbaceous per~nnial seldom exceeding 211 
in heiqht. 
bright green opposite leaves on lonq, creeping, trailing stems which· root 
at the nodes throughout its length. 
go 1 den-yell ow cup shaped fl owe rs in the axils of the 1 eaves from May to 
September. 
will withstand some foot traffic. 
very hardy, leaves effectively green into December, greens up very 
quickly in the spring. 
- grows well in low wet places where grass will not survive. 
- grows best in fu11 sun, will withstand some shade. 
USE 
-=--excellent along sluggish streams where trailing stems can cover the banks. 
- in wet areas where grass will not grow. 
- for covering ground between stepping stones. 
DISADVANTAGES 
- not evergreen - one classed as "almost evergreen". 
6. Sedum acre L. - Goldmoss Stonecrop 
CHARACTERISTICS 
- small, low. growing mat fanning evergreen, exceeds 211 in height only 
when in flower. 
- spreads relatively quickly by creeping stems which root readily. 
- bright yellow 1/211 diameter flowers during May and June. 
- smallest-leafed of all sedums, 3/16 11 long. 
- can withstand a very limited amount of foot traffic. 
- requires absolutely no care. 
readily established as small clumps any time during the growing season. 
USE 
- very dry sandy areas. 
- in and on top of stone retaining walls. 
- between and around stepping stones in walkways. 
DISADVANTAGES 
- flower stems Persist and are unsightly-after flowering; cut off with a 
lawnmower. 1 
7. Vinca minor L. - periwinkle 
CHARACTERISTICS 
bright lustrous shrubby evergreen rarely exceeding eight inches in height. 
- spreads quickly by overground stolons to fonn a good cover. 
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- one-inch diameter lilac blue flowers in April. 
- disease and insect free, requiring an absolute minimum of maintenance. 
- propagation by division and cuttings. 
- planted in clumps 6-10" apart any time during the year. 
USE 
-=---full sun and partial shade. 
- in borders, on steep banks, eroding soil location . 
- in conjunction with spring flowering bulbs. 
DISADVANTAGE 
- it is as common as qrass. 
ACCENT PLANTS 
1. Primula polyantha Mill - Polyantha primrose 
- a hybrid, 6-12" high, withstands relative dense shade. 
- flowers yellow, red, orange, white, maroon - late April and May. 
2. Hosta spp. - Hosta 
- grown for foliage and ability to withstand shade. 
- used as clumps in and for edging around borders and for accent plants. 
3. Plants for border design 
a. Alternanthra - green or red, low growing, can withstand frequent 
clipping to any shape - overwintered by cuttings. 
b. Santolina - silver gray wooly leaves, grows best in sandy or 
gravelly soil - excellent for clipping to make formal 
designs and borders. 
c. Annual polygonum - dwarf annual polygonum grows 211 in height and 
quickly covers the ground with a greenish bronze mat -
excellent as background for Santolina. 
There are of course many other very g-od ground covers that could have been 
mentioned. However, the seven groundcover and five accent olants given will 
cover most of the problem areas encountered on a golf course. 
GARDENING - 600 BC TO COUNTRY CLUB ROAD 
Warren Bidwell 
Superintendent of Grounds 
Philadelphia Country Club 
Psychologists tell us that man gives his best performance when he is 
adequately motivated. One of the strongest forces that he has faced in the past 
has been his desire to stay alive. This is motivation by necessity and when we 
consider our subject here, I think we must consider it as motivation of desire, 
because in ornamental horticulture it is our desire to create beauty for ourselves 
and our fellowmen. 
The story of creation . is one of true magnificence. The Hebrew Biblical text 
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: 
and the Babylonian description of creation have many similarities, yet a few 
differences. Our world scientists tell us that at one time the earth was 
completely covered with water , that there was a time of the dinosaurs and that 
when the earth drained off into the oceans as we know it today, it took many 
eons of time, that as the earth drained and the soil became dry, this was 
followed by vegetation, only then man came into being. And we must credit the 
knowledge that we have to a great exten t tp t he great scrip t ure writers who in 
their research and in their description f rom one genera tion to another have given 
us a background of what the creation may have been like . We recognize, of course, 
that there are many differences of opinion on this subject but the accuracy of 
the history we question very little because the men of the Hebrew countries that 
we know today as the Holy Land have been recognized as being good historians. 
And in the temples of Egypt and in the pyramids that are still in existence we 
have deciphered their writings which give us a very good indication of what life 
was like 2000 years ago. This is written history, not man's imagination. 
Man first lived in caves. Our scientists tell us that he took eons of time 
before he walked on two feet and he dwelled in caves and mumbled many eons before 
he could communicate, and during the Stone Age we must credit the women of the 
land for being the first gardeners because basically man was a hunter and a 
defender of his realm and he was continually at war with his enemies, both beast 
and man. It became easier for the women of the land to plant the seeds in areas 
that were adjacent to their living quarters and harvest their small crops than 
it was to search the fields and be subjected to the attacks of wild beasts. So 
being facetious about the whole thing, we might conjure the scene wherein Joe 
the hunter came home one night without any fowl or beast for the supper and the 
little lady of the house said, "Don't worry, dear. We'll have beans tonight. 
I grew them with my own two hands out in the garden." We know from the Cuniform 
writings of ancient days in the near Mid-east that many of the things that the 
Biblical writers supposed to be true, were actually so. Because as far back as 
Nineveh, in the year 1100 BC, we have exposed through our archeological excavations 
such writings as are shown here. And in one of these tablet types of writings 
we have found that there was a chap who had catalogued 700 species of herbs and 
plants that were useful to man. He is recognized, therefore, as having been the 
first nurseryman. It was in the time of Nebuchadnezzar that the great hanging 
gardens of Babylon's fabulous tales have been told and re-told and perhaps 
exaggerated a bit and that we know of some of the greatest works in this high 
plateau country. And picture if you will a high plateau plain whereon there are 
no trees and we are told that Nebuchadnezzar had a Medean princess who longed 
for her mountainous homeland, and that he or his subordinates created the idea 
of a terrace-type garden and Herodotus, the Greek historian, tells us that by 
tale of one generation to another it must have been approximately 375 feet up into 
the air and covered the size of three football fields. Now this was in Babylon 
at the confluence of the Euphrates and Tigris rivers. We are told further that 
they invented a screw-type hydraulic pump that raised the water from the Euphrates 
river to the highest level so .that the plants could be watered. This great tale 
of an oasis high in the sky travelled from near and far and the camel caravans 
came through Babylon just to see this wondorous thing. And, of yes, we are told 
that this Medean princess was much pleased. 
We see here today the only remaining physical structure of the City of 
Bablyon. You see it was made of bricks and has not worn well through the 
centuries. In spite of the fact that there is little rainfall in this country, 
there is little left to show for the great efforts that they put forth, but we 
know that they had many varieties of flowers which they imported from other areas 
because they did not grow on this high plateau and dry plain, so it was a tremendous 
effort put forth by Nebuchadnezzar. 
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Since the dawn of civilization when God expelled Adam and Eve from the most 
famous of all gardens, man has multiplied his kind and wandered over the face 
of the earth, always in search of a better way of life, peace on earth, and one 
God for his religious belief. He has met with a multitude of frustrations. Un-
fortunately, his desire for peace has been found only durinq brief periods of 
history. His way of life is still in the so-called progressive staqe and his 
religious beliefs are even today being revised by clerrr vmen and lavmen alike in 
an attempt to qive a more modern concept to his thinking in our atomic aqe. 
Gardening as you and I have inherited it has come down the same path called 
11 civilizaj;ion". It is exemplified in the life we know today at the Country Club, 
the view from the terrace of a fashionable estate, or a small rockery or flower-
box outside the window down in South Philadelphia. All of these examples had a 
humble beginning many centuries ago back in the time of the Egyptians, Persians, 
Romans and the Assyrians. As this civilization rose from the dust of the plains 
and tribal living, · so has man's decency and respect for plant life increased; for 
in the flowerinq of plants he has found a living expression of that mystery that 
he has lived with from the very beginning of time,- the Eternal. Long before 
Jesus reminded his questioning disciples that lilies of the field neither sowed 
nor reaped the harvest, yet King Solomon in all his glory was not arrayed like 
one of these, has man tilled the soil to provide food and beauteous things for 
his pleasures. Thus gardening has become one of the most ancient and honorable 
of all professions. For it was in the garden of Josephus that Mary mistook Jesus 
for the gardener, not knowing that he had risen that man might live to enjoy 
many another garden over the face of the earth. And soon we will celebrate that 
glorious day of Christmas, that event that took place in Bethlehem as the 
shepherds watched their flocks by night. And we know that Jerusalem, of course, 
was and remains today, at least the Old City, a walled city to keep out the 
beasts and the tribes that were not welcome. We know from Biblical writings that 
the vegetable gardens were outside the city wall and that there was one occasion 
when a beautiful rose garden was created inside the wall for all those who lived 
therein to enjoy. 
In ancient Nazarath, even today, there are beautiful things that can be seerr 
by the modern traveler around the world. In the Garden of Gethsemane today we 
see the paths and the famed olive trees of Jesus' time. The same trees that were 
there when Jesus was there are still producing olives today. This picture was 
taken by my boss in the Spring of 1967. This was an early spring in their time 
of the year and not too many flowers are in evidence. 
To the Crusaders we must give much credit for the distribution of plants and 
seeds throughout the world. Because as they came from Europe, particularly 
England, France and Germany, in their attempt to wrest the Holy Land from the 
Moslems and the Turks, they took back with them many seeds and particularly the 
bulbs. As they traveled after being beaten away by these pagan hordes, they 
took with them the bulbs that were available such as tulips, narcissus and other 
bulbs and some of their group are credited with having taken back to Holland the 
beginninq of the tulip and other bulb industries. 
When the sun comes up over the Nile in ancient Egypt, there is little place 
to hide from it because Egypt is almost a treeless country, very hot and very dry. 
Most of their agriculture depends on irrigation water from the Nile River, but 
the most important things have been and still are the writings and evidence of 
their gardening days way back 2000 years ago before Christ. And from temples 
such as these historians and archeologists have gleaned many important pieces 
of data regarding life in Egypt. You see, there were three types of gardens in 
A-81 
particular. Religion was a very important thing in their lives, so they had 
their temple gardens. This was to supply food and herbs for the priests with 
which they treated the sick. Then there were gardens for the officials of the 
land, and of course gardens for the slaves and other crop-sharing people. It is 
recorded that King Pepi thought so much of his gardener that he had a monument 
raised at one of these pyramid sites in honor of his professional gradener. We 
know from the writings that have been deciphered on the interior walls of these 
pyramids that King Pepi sent all the way to Somaliland t o get trees for his 
favorite garden. They were loaded on boats and floated down the Nile River. It 
is well known also that conquering kings and pharaohs came back from other 
countries with plants and seeds which they planted in their gardens. And one 
plant which they desired most of all to grow could not be grown there because 
of the high temperatures. This was the famed Cedar of Lebanon. Gardens were 
enclosed for two reasons. They had to protect their growing material from the 
wandering hordes and tribes and also, and of as much importance, from the hot 
winds of t he desert. They grew here edible plants, narcissus and other bulbs 
and cornflowers and, of course, many of the water-type flowering plants. Slaves, 
of course, did most of the work. We learn that Rameses II provided 19 million 
nosegays for the temple. Now that brings up a question. Why so ma~y nosegays? 
In trying to reason this our archeologists have determined that Egypt being such 
a very hot country and with no "Right Guard" to spray upon themselves in those 
days, they certainly had to get some relief from something else and so it was 
quite obvious that they wished to sniff the nosegays rather than to breathe the 
fumes from their sweating bodies. As a sideline, it might be of interest to know 
that Rameses is credited with having had 138 children. Carpet bedding was very 
much the thing in the days of Egypt. They like great masses of colors and one of 
the most astounding things that we learned was their ability to ship cut roses 
to the garden markets of Rome. This was a distance by boat of approximately 
four days. And it still remains one of the great mysteries as does their ability 
to embalm and preserve human bodies. They had flowers for all occasions and 
1t1ere very lavish in their use. Of course, all of this flower culture and growth 
depended on the irrigation from the great Nile River, which was actually their 
life blood. The date palms that you see in the background furnished food, shelter, 
shade and timber for their houses and this crude method is still to be seen in 
Egypt, even to this modern day. One of the modern hotels in Cairo about ten years 
ago had this great floral masterpiece as part of its gardening activities. And. 
of course, the lotus cannot be forgotten because it was venerated in all Far 
Eastern countries. They literally worshipped the lotus plant and in the Hindu 
religion today it is really the centerpiece of their worship service. 
We cannot forget the contributions of Greece, of course. For here the god 
of the green world known as Adonis was the master of all receptive things in the 
relation to the growing of plant material. The women of the land adored him very 
much and they sowed .seeds in pots and boxes and planted flowering plants as a welcome 
to the spring months because they believed that the success of their fertility 
depended on the god Adonis. Flowers were lavishly used in Greece also. They were 
used at bridal procession, and funerals, and if a human body was to be sacrificed 
in the arena for the sport of it, they made sure that a garland of flowers was 
first placed around his or her neck. And this was really the beginning of the 
country villa. Aristotle was one of the great teachers of the day and it is record-
ed that he gave his first lectures in his own private garden, outside the main stream 
of Athens city life. Perfumes were the thing in Greece and they made sure that many 
of their rooms opened onto a courtyard wherein the fragrance sifted into their rooms 
because they believed it kept out the evil spirits and the qerms that might make them 
ill. We will later see that the influence of Greek gardening was to be handed down 
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to Rome. 
Aristotle was a feacher, one of the great philosophers of all times. He 
was the first and foremost teacher of Alexander the .Great and you will recall 
that Alexander by th~ time he was 28 had conquered most of the mid-eastern 
nations. He was much surprised when he reached Persia to find gardening at 
such a high level of perfection because Darius II confirmed to him that he, 
Darius, had planted his own garden, that the slaves were not required to do 
this. He had a natural love for the soil and he enjoyed himself getting down 
on his hands and knees and working with his plants. He pointed out to Ale~ander 
that he personally had laid out the i rrigation of his gardens so that each plant 
received its share of water .and he soon learned that the younq men of Persia not 
only knew the ways of arms and military strife but they also had a qreat love of 
gardening. And to the Persians and the Assyrians alike we must credit two or 
three things. First of all the Assyrians had their own private hunting parks 
near t he ci ti es and as the game became less plentiful near the cities, they 
moved f arther out into the country and turned their first hunting parks over to 
the slaves and to the other serfs as their own private parks. Thus the first 
public park really came into existence . And as they moved farther out into t he 
country, they also established t he first pr ivate club because this was a very 
select group and they didn't wan t anyone below their level associating with them 
in their hunt for sport. Thus we have pu blic parks and a private club that came 
into existence . 
Now to many of the eastern countries a tree meant many different things. To 
t he Persians a tree was a symbol of immortality and this held true for the 
Egyp tians as well, because from the time a youth came to notice the things around 
hi m, he realized that trees were there when he first knew life and as he grew 
older , t he tree was st ill t he re and as he communicated with his father and his 
grandfather, he learned that these same trees were there when they were young men; 
therefore, they called them the "Tree of Li fe 11 • To the Hebrew a tree was a sign 
of temptation because they remembered well their lessons from the Garden of Eden. 
To the Hindu a tree was a symbol of knowledge because it was under a grove of trees 
that the Hindu religion first came into being when one of their intellectuals sat 
there for seven days, which incidentally corresponds with the seven days of our 
own creation of the earth, as acknowledge by the Hebrew scribes, and it was there 
that the Hindu religion came into being~ In India there is a place known as the 
Garden of Shalimar . This is at the foothills of the Himalaya mountains. Now all 
warring tribes when they tired of the desert heat retired to this cool place high 
in the mountains to received the cooling breezes of the sulTYTler months. This is a 
great tourist mecca even today. Shah Jehan, of course, erected the Taj Mahal in 
memory of his beloved princess wife. This too is a great tourist mecca tod.ay. 
And so to Italy where gardening really came into its own. We remember 
ancient Rome for i ts cruelty in the stadium, the pitting of man against beasts 
just for the sport of it, but we also know that there were great gardening 
activities taking place in the seven hills ahove Rome, that the Vatican garden 
as we know it today was once Agrippa ' s farm market on the banks of the Tiber River , 
that many country estates or villas were in force by the time Rome finally fell 
to the Goths and Visigoths, that when Alaric came through the North Gate in his 
attempt to conquer Rome it is said that there were 1780 country-type villas in 
existence. Rome, of course, was very famous and . we are told that the charming and 
exotic Cleopatra had her mattress filled with rose blossoms. Ah, dear me, what 
a beautiful smell t hat must have been! We know, of course, that Constantine the 
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Great was the first Christian emperor and that he loved gardens and beauti ful 
things. Pliny the Younger tells us of the development .of the first · tennis courts, 
of the first greenhouse made of mica, and of the first attempts and success at 
grafting. We know that the Roman soldiers who eventually went into the mid-part 
of Europe took with them many plants, and today dividing the ~reat streets of 
Venice, you wi 11 see scenes such as this. The Romans were qreat er:g.i nee rs . They 
built aqueducts to carry water where it was adequate to ~ place where it was 
needed most. Many of these are still in existence and fu nctioning properly. 
After the Arabs conquered much of the Mid-East, their fervor f or world domina-
tion carried them to Spain where they built and executed the great gardens around 
Segovia, Madrid and Lisbon. And thfs is the Alhambra, famous because it took 
10,000 slaves quite a number of years to build this great architectural master-
piece. And so when the Romans traveled up the Rhine River and through the valleys 
of the Alps, they carried with them to Britain the elm tree, lupines and many other 
plants and seeds. It was while on the field of battle in Scotland that Constantine 
was crowned by his ·own soldiers upon the death of his father under whom he served, 
as emperor of the Holy Roman Emp i re. And you ~ill recall that he moved . the capitol 
from Rome to a city upon the eastern shores named after himself, Constantinople. 
The way of life of Scotland and of t he British Isles has influenced our very 
existence. The Scots like many other people l ove beautiful things and scenes like 
these at one of their castles and here in Edinburgh where they have beautiful 
flower gardens and a bowling green in the background, point this out we 11. Now 
bowling on the green is, of course, still, although a minor sport, very prominent 
in our country today. We have one at the Country Club. Buck Hill Falls in the 
Poconos has a very large one, also. St. Andrews is credited as being themother 
course of golf. While not as well groomed as the courses we have today, it is 
nu ch venerated by a 11 golfing en thus i as ts. 
Now when hordes of people came from behind their walled 
cities at the close of the Dark Ages after the Fa 11 of Rome, we must credit the 
monks with having saved horticulture and agriculture because during all these 
warring years their. monasterfes were left almost untouched. · They kept their 
writings and they perpetuated their seeds and their bulbs and when the great wars 
were over the fa rm peop 1 e and the peas.ants had to 1 oak to them , as we wou 1 d 
say in America today, to get the economy rolling again. This is literally what 
they did - an agricultural economy that was preserved by the great monks. 
And so there came a time of much unrest in Europe and this was particularly 
true of mid-conttntental Europe. So they formed companies to explore .the great 
wilderness of America and they 1 oaded on the boats and we remember well the coming 
of the first colonists to Plymouth Rock. They came very much in this spirit, as 
exemplified by a gift of the French children with a plaque by Emma Lazareth: 
"Give me your tired, your puor, your huddled masses yearning to breathe free, the 
wretched refuse of your teaming shore, send these, the homeless, tempest-tossed 
to me, I lift my light beside the golden door. 11 Of course, the golden door was 
America. It had yet to be explored, but before we explore it, let's look further 
because the American Indian as we call him today was already here. He had crossed 
the isthmus of the Bering Sea many many centuries before and had filtered down 
through frigid British Columbia , down into our mid-section where the Plymouth 
Rock colonists learned to live with them and also as a permittable contender. 
They were nomadic-type hunters and the Indians of the Plains States, ' in particular, 
depended upon the buffalo for his meat, his hide made shoes and there were many 
other uses of the buffalo as they knew it then. And these . nomads are still to be 
found on the Havajo and Hopi reservations in Arizona today. It might be of interest 
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to know that this girl here in her brilliant dress uses the dyes from her native 
plants and flowers to get these brilliant colors. And the sheep there in front 
of her came from the invader known as Coronado. 
One of the truly great American adventures after the foundinq of the 13 
colonies were the experiences of Lewis and Clark when they explored the Pacific 
Northwest. This is of interest to us because they found very little in the way 
of gardening among the native American Indians other than the usual beans and 
squash, because as I pointed out before, the natives of the Great Plains were 
hunters and whether they were close to the seashore as you see here in the Columbia 
River basin or in the Plains States they lived on fish or meat of animals and only 
a few of the easier type of vegetables were attempted to be raised and whether they 
travelled over the mountains or by the seashore, this particular thing held true. 
But we must look further south because one hundred years prior to the landing 
of the Plymouth Colony, there was an invasion up out of Mexico th1t changed some-
what the complex of our Pacific Southwest. For in 1520 the Spanf~h galleons 
landed on the coast of Mexico and Cortez pushed them towards the chief Mexican 
city at that time in his quest for golf for the Spanish nation. He was met by 
the native Mexicans and Indians alike with garlands of flowers t,ecause his great 
cannon that he preferred to show off as a mode of strength really frightened them. 
They had never seen gun fire before, and after much diplomatic maneuvering he 
finally came face to face with the qreat Aztec chief, the last of their long line 
of descendants, Montezuma, and much to his surprise he found that a higher degree 
of gardening existed in Mexico because Montezuma also had patio-type courts with 
nicely gardened areas for his enjoyment. t~hile they were a sacrificial tvpe of 
religious people, they did have reverence for other things. And you recall that 
not long afterward Cortez died in Mexico and he was replaced by one Coronado. 
It was Coronado's men that explored and found the Grand Canyon which we love so 
much today. But in their search for the Seven Cities of Cib9la, which they never 
found, they did find the life giving nourishment of corn, beans and squash grown 
by the Pueblo Indians who inhabited the Rio Grande Valley around Albuquerque and 
further north and that the crosses that the Franciscan fathers planted as they 
maneuvered around the Rio Grand~ Valley were often covered with flowers by the 
natives and it is recognized that the explorations of Cardenas, who was Coronado's 
chief lieutenant, came almost to this valley of the Canyon Dechelly and down 
be 1 ow you will see groves of trees, many peach trees who found their way from 
China to Persia, to Egypt and then to Spain and then migrated with the Spanish 
soldiers to Mexico, and eventually found their way into the Canyon Dechelly. And 
one other thing that changed the military hi_ story of the Indian tribes of America 
was the lost sheep and strayed horses which eventually came into the hands of the 
Indians and made theirs a mobile-type of military action. This was an ancient 
ruin fonnerly occupied approximately the year 1100-1200, rather modern for its 
day because it was plastered with a white plaster-type material. And to cap this 
whole thing off, in this high plateau region of the Navajo Indian reservation is 
found today a semi-modern-type golf course that was built by the people who built 
Glen Canyon Dam at Page, Arizona. I had the pleasure of visiting here in the 
spring of 1962. And something that our own archeologists have found that leaves 
a few mysteries also. This was the fonner dwelling of the ancients found in an 
extinct crater and in the center ceremonial court was found a rubber ball which 
definitely establishes trade between this ~roup of Indians approximately the year 
1000 with those much much farther south into the tropics. 
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So what of modern man. We are in this era of man•s civilization todayA 
He still likes flowers and grass, even though he lives in large cities,and 
he 1 11 travel miles to see them. He goes into the public parks - an idea 
borrowed from the Persians and the Assyrians. He roams the mountains of the 
Smoky Mountain · National Park to see the beauties of nature in its natural 
habitat. And in the time of the thirteen original colonies, gardening reached 
a very distinct place in the civilization of this time . This is a restoration 
of the Wren Garden at Williamsburg and the Boxwood Garden , famous throughou t 
the world, at Mount Vernon, and of course the Governor ' s Pal ace Garden at 
Williamsburg. Those of means in our country have establ ished themselves in 
their private clubs and if you so desire and have the means to do so you can 
have flowers for roughs on your gol f course instead of grass and of course we 
could not say anything about the gardening i n America unless we told the glor ies 
of the Hershey Gardens near Harrisburg. Many of you have seen them, I am sure. 
Many by his very nature is an image builder. Constantine the Great wanted 
to be sure his name would long be remembered so he erected this arch in the heart 
of Rome and on the face of this arch is depicted all the great battles that his 
troups won, all the accomplishments that he made for history and for posterity. 
Man builds great temples and cathedrals in which to worship his God and he had 
some of these stories behind the roses of our modern day. This to me is one of 
the great floral masterpieces of our area. Man likes to enjoy even though he 
loses while enjoying. Man also builds his image by raising beautiful things 
around his factories. Man has segregated himself and his kind at his private 
clubs - again borrowed from those of ancient days. And he creates monstrosities 
such as this green which becomes a piece of conversation at the dinner table. He 
will g~ - to great lengths in establishing his privacy - he will even fence himself 
in. He will spend great sums of money applying fungicides to his grass to keep 
out the ravages of disease. He will spr~y those undesirables on his estates 
and his golf courses, such as clover and knotweed and crabgrass, so his place 
will be more beautiful. As he drives into his private club he likes to do so 
with great joy and pride, so here at the Cincinnati Country Club quite a few years 
ago we planted a setting of Paul Scarlet Climbers to welcome our members as they 
drove into their property. At the Ridges Country Club in Chicago, this is 
certainly a welcoming gesture on the part of the superintendent and his crew as 
his members drive in the long drive to reach the clubhouse. At the Seaview Club 
I have seen people get out of their automobiles and get down on their hands and 
knees to see if this turf was real. This, of course, received all the attention 
that it was due. Man, the superintendent, will go to great lengths in blocki~q 
out those views that are not desirable from his favorite vantage point. When man 
sits down to his dinner at his prfvate club, he likes flowers on the table, grown 
on his own property. This, too, becomes a talking point at the dinner table. 
When he drives out on his modern golf course in his golf cart, he likes to see 
color as well as green grass. Where shade is a problem, he adjusts and adapts those 
plants to the conditions that wtll give the most beautiful appearance. When he 
sits on the patio which was perhaps borrowed from the Greeks and the Mexicans 
of many centuries ago, he li.kes beautiful surroundings. And from the Arabs he I _ 
borrows the love of water, ~ven though it squirts up in the air and falls back into 
a small pool. At the Tavernstock Club in Haddensfield the manager of the club has 
a love for the green thumb things. H~ surrounds the clubhouse with beautiful 
plants. In Minneapolis a young chap who formerly worked for me has created a 
masterpiece of gardening at his club which is certainly enjoyed by his membership. 
At Cincinnati Country Club many years ago we selected a variety of begonia that 
would take the heat and the humidity of the Cincinnati su11111er. We used the hedging 
plant thatwould survive under this condition and used it profusely throughout the 
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property. In the fall of the year we moved in the hardy mums to give a change 
of color. At the swimming pool we had boxes that helped to break up the concrete 
mass that surrounded the pool. At Olympia Fields in Illinois we created a maste·r-
piece of beauty at the main entrance to the club by removing some of the forest 
trees and putting in spring flowering and midsummer flowering plants.-this was 
the double portulaca that survive under the heat . On the backside of the club-
house at the other 18-hole course we had paths that surrounded the beautiful 
bed of flowering plants of many kinds, so that when our members walked in off 
the 18th green, they were immediately greeted by the beautiful flowers; or if 
the ladies chose to sit on the patio, they could look out over the patio and 
enjoy the entire scene. I have friends who also carry out this type of garden. 
Nelson Manaco in Akron, Ohio, had these beauty spots around his clubhouse. Bill 
Lyons, fonnerly of the Firestone Club in Akron, at the time of the 1960 PGA 
tournament .had a few spots of beauty around his clubhouse and now that he has 
graduated from superintendent to private club owner, he continues this practice 
even today at his own expense. My friend, Bob Richter, over at Philmont Club 
here in Philadelphia does a fine job of gardening. Some of these areas are 
semi-shade and he adjusts his plant material accordingly and as his members walk 
out onto their two 18-hole courses, they are greeted by the lovely beds of 
flowering plants. 
Soon we will be looking forward to spring and we will be reminded of one 
of the Songs of Solomon: "For lo, the winter is past, the rains are over and 
gone, flowers appear on the earth, and the time of singing is at hand, and the 
voice of the turtledove is heard in our 1and. 11 To a 11 of you, I say may the 
sunset in your life bring you beautiful things to enjoy, and when it comes time 
for the sunset of your life, may you step beyond the rainbow to that garden 
ca 11 ed Paradise, Eternity. 
BLUES VS. BENTS FOR FAIRWAY TURF 
Introduction 
James L. Holmes 
Mid-Continent Director 
USGA Green Section 
Prior to World War II the majority of country clubs had bluegrass or a 
combination of bluegrass and fescue fairways. A few courses had water fair-
ways. Since 1945 fairway watering systems have been installed or plans are 
being made to install some at most private and many public courses. Before 
1940, most players, including those who made a living at golf, played the 
ball cleanly or "picked" the ball from the turf rather than pinching it into 
the turf and against the soil surface. Modern golfers (especially those who 
consider themselves the best players) insist they cannot "hit the ball cleanly" 
or "hit flyers" if the ball nestles into turf or if any quantity of grass is 
beneath or behind the ball. Consequently, the better players today must take 
a divot and insist on a short cut. 
POA PRATENSIS 
In order to develop a reasonable or logical comparison between bluegrass 
and bentgrass, it would seem necessary to compare characteristics or "habits" 
of the two. Obviously, the characteristics or 11 habits 11 discussed are not all 
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that exist. But, in the author's opinion, they are the most important. Before 
writing this talk, quite an extensive perusal was made of the turf literature. 
Much of what is discussed could not be found in said literature. Therefore , 
many of the corrments and opinions are those of the author, derived after observ-
ing grasses on fairways for 16 years. 
Cut 
Fairway turf on many courses is mowed closely. When clipped close, 
Kentucky bluegrass will not grow-develop-spread or present a suitable turf. 
This grass is a "high stooling" plant with the first leaf developing up to 3/ 4 
inch on the stem. If conman Kentucky bluegrass is cut lower than 1 1/4 inch at 
any time, sufficient leaf surface or photosynthesizing area is removed so that 
ad~quate chlorophyll does not exist. Consequently, manufacture of sugar is 
reduced. It follows that a healthy vigorous turf cannot be supported and severe 
thinning or death results. In an effort to overcome this high stooling character-
istic , considerable breeding and selection work has and is being done with Paa 
lratensis. As a matter of fact it would seem that Paa taxonomists are either 
azy or non-existant as surely the many types of plants which have been selected 
from pratensis could demand one or more species of their own. 
Selections such as Merion, Delta, Park and Newport, have been available for 
some time ~ Some newly introduced types are Windsor, Fylking and Prato. Selection 
work is being carried out at a number of universities such as Rutgers and Purdue, 
as we·ll as by private organi zati ans such as Northrup King and Warren Turf Nursery. 
Height of cut is of prime concern. It would seem to be a foregone conclusion 
that this 11 higher 11 height of cut character will be overcome in the irrmediate 
future. 
Roots 
Bluegrass is a deep rooted vigorous plant. The vast healthy root system 
explores the soil to a considerable depth. Thus, helping to keep soil loose 
and permeable. The root system reduces during long periods of stress. The most 
seve~e stress period is during hot, humid days in late July and August. At this 
time bluegrass cannot be 11 forced 11 with added quantities of fertilizer and water. 
Thus, it must be allowed to enter and remain in the natural semi-dormant state 
which results. Bluegrass possesses a vigorous extensive rhJzome system, even 
though rhizomes are true stems, they are considered here as part of the root 
system. Rhizomes are responsible for vegetative regeneration of the plant and 
spreading. 
Fertilizer 
In the cool grass region of the United States or the area north of the Ohio 
River and east of the Rocky Mountains, where bluegrass is best adapted, it will 
effectively utilize approximate 3 lbs. of actual nitrogen and 1/2 this amount of 
phosphoric acid and potash on a 1000 sq.ft. basis yearly. If fertilized at a 
greater rate or ''forced", the plant is likely to suffer through increases in 
disease activity and apparently, the physiology of the plant is such that it 
simply cannot be forced further, especially during the previously mentioned 
semi-dormant period. Obviously, if a soil high in total sand content, or one 
which drains excessively, is present, an amount of nitrogen greater than the 
3 lbs. rate may be needed. Observations and taste indicate that superior results 
are obtained, if the majority of plant nutrients are applied in the fall. As a 
matter of fact, it is the author's opinion, fall is the only time to fertilize 
bluegrass; September, October and November. That is, unless the soil is extremely 
barren, drains excessively or a new turf is being 11 brought in" at which time turf 
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can be forced. Under these conditions a late spring fertilization is desirable. 
Water 
In that bluegrass possesses a deep vigorous root system throughout most of 
the year, light frequent waterings are not necessary . Indeed such an irrigation 
practice is detrimental to the health of the plant . Rarely is it necessary to 
water bluegrass more frequently than once a week in most of the bluegrass adapt~ 
ed regions. It is the author's opinion that misuse of water, or overwatering, 
is one of the limiting f11ctors in the development of good bluegrass turf and 
one reason why this grass has lost favor with many golf course superintendents 
and golfers . Simply, bluegrass must be allowed to follow its semi-dormant 
growth habit during l ate Jul y and August. Research i ndi cates that Kentucky blue-
grass can effectively utilize l i nch of available water per week. The key here 
is the word available. On a sandy, well draining soil it may be necessary to 
apply, through artificial irrigation, 2 or more inches of actual water i n a week's 
time in order to supply l inch of available water to the plant. This is the 
reason why each individual golf course superintendent must detennine the most 
suitable irrigation practices at his given course and on given areas of his course. 
It is of extreme importance that rapid surface drainage be afforded at all 
times. It is a foregone conclusion that if surface drainage is not sufficient, 
a desirable turf cannot be maintained. If surface drainage i s not adequate, 
this must be constantly worked on until adequacy is achieved. This can be done 
through construction of swales, installation of subterranean tile and gravel 
filled slit trenches. 
Disease 
A number of different fungi are parasitic on Kentucky bluegrass, and the 
various varieties currently being used. Helminthosporium spp. is the most 
devastating (resistance to this particular fungus is the primary reason Merion 
bluegrass is receiving preference as a golf turf). It has been difficult to 
economically control this fungus to any great extent. A number of fungicides 
are available but overall disease control leaves much to be desired. Nonethe-
less, rarely is bluegrass completely killed by the activity of fungi and blue-
grass has excellent recovery powers. This is because the plant itself will 
recover and regeneration occurs through germination of nodes contained in the 
extensive rhizome system. 
Weeds - Herbicides 
A weed is any plant out of place. One type of bluegrass frequently is 
considered "out of place." This is Poa annua, which must be considered the most 
troublesome weed on golf courses throughout the United States. In a bluegrass 
turf, Poa annua will not be a problem unless surface drainage is poor and blue-
grass turf is overwatered. If this is the case, bluegrass is being mismanaged 
and Poa annua will gradually encroach and cover the entire area. Proper water 
management and adequate surface drainage is of paramount importance in either 
killing-out existing Poa annua or keeping it from spreading. Further, a number 
of herbicides are available which, when properly used, will selectively and 
safely eradicate Poa annua from bluegrass turf. These products are calcium 
arsenate, bensulide, and benefin. Programs and methods explaining how and when 
to use these products are readily available. 
Hormone type herbicides can be readily used on bluegrass. Thus the control 
of broadleaf weeds is "safe" and rather simple. 
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Insects A number of insect pests such as various types of grubs, cutworms and 
sodwebworms are damaging. These insects can be readily controlled. Rarely 
if ever is chemical damaqe, through use of insecticides, noticeable on blue-
- grasses. 
Development of Mat and Thatch or Excessive Organic Matter 
In that Kentucky bluegrass and other selections therefrom used to establish 
fairway turf will be forced to varying degrees, a ma t -thatch or dead organic 
matter layer at the upper limit of the rhizosphere will develop. If this layer 
exceeds 1/4 to 1/2 inch in thickness, it is detrimental to the vigor, health 
and playing conditions of the turf. If such a layer develops, it must be 
reduced or eliminated through aerification and vertical mowing. However, 
most types se,lected from Poa pratensis are not severe mat-thatch producers 
with the exception of Merion. But, no doubt, some new selections will be "mat" 
producers, also. 
BENTGRASS - AGROSTIS SPP. 
Bentgrass is generally characterized as two types: col oni a 1 types, 
Aqrostis tenuis and creeping or veqetative types, Agrostis palustris. These 
are separated by taxonomists and do behave somewhat differently, in that the 
colonial types exhibit more upright growth characteristics. Thus, some people 
say, colonial types produce less mat and thatch or duff than the more prostrate 
(creeping) types. For a fairway turf, this makes relatively little difference. 
Both these types will indeed form a thick mat-thatch in a relatively short 
period of time. · The author tends to favor the creeping types for use as a fair-
way turf, because of vigor. A few years ago this creeping vigor characteristic 
was of concern to a number of golf turf people because of the mat-thatch syndrome. 
But, it is more important to obtain as much vigor as possible in order to have 
as much turf as possible on a given area. Further, effective aerotilling, aer-
thatchinq or vertical mowing equipment is available which makes excessive orqanic 
matter controllable. In any event, for the purrose of this talk, let's group 
the two general types together and call them Agrosti s ~· 
There is considerably less selection work with various tvpes of Agrostis 
than with Poa pratensis. This is true because there is less total demand for 
bentgrass thin for bluegrass. For home lawn and non golf turf areas, bluegrass 
is definitely superior. The use of various types of bents is almost completely 
restricted to golf courses. 
· Pretty much then, the A~rostis types we are considering, for use on golf 
course fairways, consist of easide, Penncross, Highland and Astoria, with few 
exceptions. If a new established fairway is to be seeded to bentqrasses only, 
the old shot gun mix of 1/3 Seaside, 1/3 Astoria, and 1/3 Highland has proved 
to be about as good as anything else. If you wish to include up to 10% Penn-
cross in the mixture by all means do so. Do not worry about the excessive 
vigor of Penncross but rather do your worrying about getting bentgrass establish-
ed, covered, and developed into a permanent and desirable playing turf. 
Cut 
Agrostis ~has a prostrate growth habit which means that it grows close 
to the ground with leaves joining the stem at practically ground level. There-
fore, this grass will survive when cut short or cut down to 1/8 inch. So, a 
height of cut b~tween 1/2 and 3/4 inch easily can be maintained. This is most 
desirable to the modern day golfer and something which the better golfer insists 
upon. 
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Roots 
Bentgrass is a semi-deep rooted plant. It does not possess an extensive 
rhizome system but rather, especially the creeping types, reproduces vegetatively 
and spreads through stolons. This spread can be rapid and is desirable for 
"filling-in" new or bare areas . The overall root system (whi ch includes stolon 
for broad usage here) shortens,"comes-up 11 or reduces, during periods of stress . 
These stress times are not humid periods during July and August;as well as 
freezing and cold periods during January and February . 
~'later 
Even though bentqrass has been considered, through the years, as a plant 
of excessive water requirement, this is not necessarily so. The total amount 
of water applied over a given time may be considerabl~, but the total amount of 
water actually used by the grass plant may not be so great. The necessity of · 
frequent water apnlication , which includes syrinqing, usually results from the 
fact that roots have been drastically reduced primarily because of overwateri nq, 
especially during periods of high heat and humid i ty. The old rule of thumb of 
one inch available water per week seems to work as well with bentqrass as with 
blueorass. 13ut, here again, the concept of "available" is of prime and key 
importance. If the root system is practically non-existant, water must be made 
const~ntly available at the surface of the soil. This means that watering, ·in 
an amount far greater than 1 inch per week is necessary in order to sustain 
growth. If bentgrass exhibits a semi-dormant growth tendency durinq July and 
Auqu~t , as does bluegrass, this characteristic is not as pronounced. 
Disease 
Many fungi can and do attack Agrostis ~· Disease are a limiting factor 
in the culture of a most desirable bentgrass turf. Disease causing fungi are 
most troublesome during periods of extended high heat and humidity. To date; 
disease activity on fairway bentgrass turf is not effectively and economically 
controlled. If surface drainage is rapid and bentgrass turf is kept 11 drv 11 , the 
disease problem is considerably reduced. Nonetheless, activity of disease 
causing fungi is of significant importance in the overall establishment and 
development of bentgrass. 
Weed - Herbicides 
· Poa annua 1s the most troublesome weed in the culture of a suitable bent-
grassTurf. Further, Agrostis ~· is quite subject to chemical damage. We 
have learned to eradicate Paa annua quite effectively from bentqrass turf~ but 
this is a tricky business where extreme caution must be exercised. Rapid and 
adequate surface drainage is essential before any attempts can be made to control 
Paa annua. At the present time, calcium arsenate is finding considerable use and 
will do the job if the overall program is intelligently and properly carried out. 
Hormone type herbicides, for control of . broadleafed weeds, have proven to 
be quite damaging to bentgrass. This does not mean that broadleaf weeds cannot 
be eradicated, but care must be taken.In areas where 11 winterkill 11 is known to 
be the most serious problem, honnone type herbicides should be applied in spring. 
In sections where 11 summerkill 11 is known to be the most serious problem, honnone ., 
type herbicides should be applied in early fall. In any event, do not promiscu-
ously apply these materials but apply them only when and where absolutely necessary. 
Insects 
Numerous insects can be and are troublesome in Agrostis ~· turf. Most 
damaging are various types of grubs~ sodwebworms, and cutwonns. They can be readily 
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and effectively controlled with insecticides currently available. Chemical 
toxicity seems to be of little concern. 
Mat-Thatch - Organic Matter 
The develooment of a thick layer of organic matter or duff is a problem. 
One must be prepared to compete wfrh this problem through aerification, 
vertical grooving or vertical mowing. 
BLUES VS. BENTS 
Now that some of the various characteristics or qualities of the respective 
grasses have been considered in some detail, let's compare the two in an effort 
to detennine which may be superior for use as a fairway turf. 
Cut 
- Poa pratensis and most of the varieties derived therefrom are high stooling 
grasses, and if cut below l 1/4 i nch for an extended period of time, will suffer 
to the point of severe thinning or death. Agrostis ~· has a prostrate growth 
habit and can be maintained down t o 1/8 inch. For fairway turf , a height of cut 
with bentgrass of between 1/2 and 5/8 inch can safely be attained. It shou l d be 
re-emphasized that considerable testing and research work is being done with 
various types of Poa pratensis. Some types appear to exhibit the characteris-
tics of withstandTng° a shorter height of cut. It is entirely probable that in 
the immediate future types of Poa pratensis which can safely bemaintained at 
3/4 inch or below will be available. Nonetheless, these types have not been 
proven under field or actual playing conditions .for a sufficient period of time, 
and until such time the height of cut characteristic must be considered. As 
long as fairways are artifically watered,bentgrass (or a bentgrass-Poa annua 
combination) is preferable by the golfing public from the "height of cut1r 
standpoint. On the other hand, if a fairway watering system is not a reality, 
you are limited to Poa pratensis and varieties therefrom. 
Roots 
Bluegrass has a deeper, more vigorous and he~rty root system. It is' the 
author's observation that reduction of the root system, during periods of stress, 
is less with bluegrass than with bentgrass. Further, rhizomes compared to stolons 
have more superior reproductive characteristics. 
Fertilization 
Even tho.ugh both grasses are quite similar in their requirements for total 
amounts of plant nutrients, overall fertilizer requirements may be somewhat 
greater for bentgrass. This is brought about by the differences in root systems, 
an inferior vegetative reproduction system in bentgrass and bentqrass requires 
greater frequency of watering. 
Water 
The total water requirements for both plants, or that amount of water required 
to produce a given unit of dry weight of plant material, is quite similar. But, 
because of viqor of the bluegrass root system and the fact that bentgrass does 
not have the innate ability to physiologically withstand drought as does bluegrass, 
more frequent watering is necessary with Agrostis ~· As a result a greater total 
amount of irrigation water must be applied to bentgrass. Drainage was discussed 
above, but is is sufficiently important to be re-emphasized. Rapid surface water 
run-off is absolutely essential for culture of both these grasses. Nonetheless, 
it has been the author's observation that standing water either during winter or 
summer is more totally destructive to bentgrass than bluegrass. 
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Disease 
More different types of fungi attack bentgrass and the severity of attack 
is greater, with the exception of Helminthosporium spp. 
~leed - Herbicide 
Bluegrass is much less susceptible to chemical (herbicide) toxicity 
damage. Weeds are much easier to eradicate from bluegrass . 
Insects 
The prob lem seems t o be abou t the same between the two grasses with the 
possibil itv that i nsect s j ust mig ht prefer lush watered ben tqrass to blueg rass ; 
if this is ever compl et ely understood or worked out. 
Mat and Thatch 
Agrostis ~· is the more vigorous thatch or mat producer. More vert i cal 
mowing , aerification and other mat reducing and soil loosening activity is 
needed with bentgrass. 
CONCLUSIONS 
The single thing that sets Agrostis ~· apart from Poa pratensis is the 
height of cut syndrome. The golfing public, especially the better golfers, 
insist upon a tight lie or one where the golf ball does not "nestle." In all 
other comparisons and relationships, with the possible exception that bentgrass 
may spread and cover more rapidly following establishment or re-establishment, 
bluegrass is superior. Without artificial irrigation there is no choice to be 
made and we are limi ted to the culture of Poa pratensis as a fairway turf. None-
theless fairway watering systems have been installed at practically all private 
clubs and many semi-private golf courses. The management of water definitely 
favors a more hydrophylic grass such as bentqrass and/or Poa annua. Thus with 
with the presence of and general overuse of a fairway watering system, hydro-
phylic grasses will encroach and gradually take over fairways. That is, unless 
the turf manager specifically maintains for Poa pratensis. This pointedly brings 
out the fact that the golfing public is paying the bills and, as a result, they 
will "get what they want." They insist upon a short cut so they are paying the 
bill to get one. 
Many desirable characteristics of Poa pratensis such as vigor, vegetative 
reproduction, adaptability, reduced water demand, disease resistance, etc. are 
already available. The desirable characteristic of withstanding a short cut will 
be available in the if'llTlediate future; indeed, if some type or species is not 
already with us. 
Unless research people accelerate programs of breeding and selecting improved 
bentgrasses, some type of Poa pratensis (perhaps even including a percentage of 
good old cof'llTlon Kentucky bluegrass) will take over the fairway-turf field in the 
immediate future. 
If the writer were to have the responsibility of maintaining a golf course, 
he would wish that bluegrass were the accepted fairway cover by the membership, 
but he is fully aware that this may not be a reality. 
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